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ABSTRACT 
There has been increasing interest in open innovation in academic research as well as industry 
application since the concept was introduced in 2003. The concept got much attention because 
of its economic benefits and novel means for facilitating innovation. This thesis aims to adapt 
the concept of open innovation to the university environment, in order to foster innovation in 
the development process for intellectual property (IP) derived from academic research 
activities. It contributes to the literature on open innovation adapted to the university context, 
i.e. open collaboration on the development of intellectual property towards a commercial 
ready stage. In order to investigate the potential of open innovation in the university 
environment, a focus group was conducted. In addition, the business process of Quirky Inc. 
was analysed as an example to better understand how open innovation works in the business 
context. The results of the study’s data analyses inform new opportunities for interventions in 
universities towards fostering different approaches to IP development as research outcomes. 
Further, it reveals interventions that can promote open innovation approaches in the 
university’s context more generally. 
  
III 
ACKNOWLEDGEMENTS 
This thesis becomes a reality with the kind guidance, support and encouragement of many 
individuals. I would like to extend my sincere thanks to all of them. 
First and foremost, I thank my Australian based supervisors Prof. Dr. Marcus Foth and Prof. 
Dr. Greg Hearn at Queensland University of Technology. I am gratefully indebted to Prof. 
Foth’s support making it possible for me to write my thesis in Australia. Additionally, the 
door of both advisors was always open whenever I ran into a trouble spot or had a question 
about my research or writing. They consistently allowed this thesis to be my own work, but 
steered me in the right direction whenever they thought I needed it. 
I would also like to acknowledge Prof. Dr. Thomas Clauß at Philipps-Universität Marburg 
who is the second reader of this thesis and my German based supervisor. I am very grateful he 
allowed and supported me to write my thesis in Australia. 
I would also like to thank the experts who participated in the focus group for this research 
project: Prof. Marcus Foth, Prof. Greg Hearn, Prof. Christopher Collet, Dr. Ronny Schroeter, 
Dr. Nicolas Suzor, Irina Anastasiu Cioaca, Karen Foelz, Kaye Petherick, Anna Rooke, Rosie 
Odsey and Michael Doneman. Without their passionate participation and input, the focus 
group could not have been successfully conducted. 
I would like to acknowledge my friends who supported me during my time in Australia. 
Carlos Estrada Grajales, Irina Anastasiu Cioaca, Fabius Steinberger, Alireza Rezaeian, and 
Heather Mckinnon made my time in Brisbane a lot more fun, coffees and cakes tastier, and 
football and tennis more enjoyable.  I also thank Kathrin Aschenbrenner and Julia Guth from 
Germany for their mental and friendship support. 
Finally, I must express my very profound gratitude to my family. My parents Marija 
Bilandzic and Mladen Bilandzic, and my brothers Dr. Mark Bilandzic and Marin Bilandzic 
provide me with unfailing support, continuous encouragement throughout my years of study, 
and endless love. This accomplishment would not have been possible without them. Thank 
you. 
Ana Bilandzic  
IV 
Content 
List of Figures ........................................................................................................................... VI 
List of Tables .......................................................................................................................... VII 
List of Abbreviations ............................................................................................................. VIII 
List of Symbols ......................................................................................................................... IX 
List of Appendices ..................................................................................................................... X 
1 Introduction ............................................................................................................................. 1 
1.1 Background ....................................................................................................................... 1 
1.2 Research Aim and Questions ............................................................................................ 2 
1.3 Significance ...................................................................................................................... 3 
1.4 Contribution to Knowledge .............................................................................................. 5 
1.5 Structure of the Thesis ...................................................................................................... 6 
2 Theoretical Framework ............................................................................................................ 6 
2.1 Intellectual Property ......................................................................................................... 7 
2.1.1 Intellectual Property Rights ...................................................................................... 8 
2.1.2 Concerns about Intellectual Property ..................................................................... 11 
2.1.3 Opportunity for Intellectual Property ..................................................................... 12 
2.1.4 Definition of Innovation ......................................................................................... 13 
2.1.5 Innovation vs Invention.......................................................................................... 15 
2.1.6 Types of Innovation ............................................................................................... 15 
2.1.7 Triggers of Innovation............................................................................................ 17 
2.2 Innovation Process and Its Paradigms ............................................................................ 18 
2.2.1 Innovation Process ................................................................................................. 18 
2.2.2 Closed Innovation .................................................................................................. 19 
2.2.3 Open Innovation ..................................................................................................... 21 
2.3 Entrepreneurship ............................................................................................................. 23 
2.3.1 D–I–A – a Guide for Entrepreneurs ....................................................................... 25 
2.3.2 Entrepreneurship at University .............................................................................. 28 
2.3.3 Difference in Personality Traits between Inventors and Innovators ...................... 28 
2.4 Open Innovation within University for Connecting the D with the I–A ........................ 29 
V 
3 Literature Review .................................................................................................................. 33 
3.1 Reasons for a Lack of Commercialising IP Derived from Research Outcomes............. 34 
3.1.1 Challenge to Overcome Inertia .............................................................................. 34 
3.1.2 Risks and Uncertainty in Innovation ...................................................................... 34 
3.1.3 The Gap between Research and Business .............................................................. 35 
3.1.4 Acknowledgement of Different Personality Roles in the Innovation Process ....... 35 
3.1.5 Difficulties for Incubators ...................................................................................... 36 
3.2 Open Innovation for Facilitating Innovation in Companies ........................................... 37 
3.2.1 Studies on Open Innovation in Companies ............................................................ 38 
3.2.2 Open Innovation in Companies .............................................................................. 41 
3.3 Solutions for Fostering Innovation in Universities ......................................................... 51 
3.3.1 Examples of Best Practices .................................................................................... 51 
3.3.2 Approaches and Features for Innovation Derived from University Research ....... 52 
4 Methodology .......................................................................................................................... 56 
5 Results and Discussion .......................................................................................................... 58 
5.1 Barriers for Commercialisation of Research Outcomes in Universities ......................... 59 
5.1.1 Barriers for Innovation at QUT – Critique of the Current Innovation Model of 
QUT................................................................................................................................. 59 
5.1.2 Barriers for Commercialisation of Research Outcomes at QUT - as Identified from 
Focus Group Data ........................................................................................................... 60 
5.2 Open Innovation in Industry: Best-Practice Examples at Quirky .................................. 64 
5.3 Interventions to Nurture Academic Research Outcomes with Better Potential for 
Commercialisation ................................................................................................................ 72 
5.4 Interventions to Foster the Commercialisation of Academic Research Outcomes ........ 75 
5.5 Interventions to Foster Open Innovation Approaches in the University Context .......... 79 
6 Conclusion ............................................................................................................................. 84 
References ................................................................................................................................ XI 
 
  
VI 
List of Figures 
Figure 1: Categorisation of Innovation According to Henderson and Clark ............................ 16 
Figure 2: Ideal Innovation Process ........................................................................................... 18 
Figure 3: Closed Innovation as the Old Paradigm .................................................................... 20 
Figure 4: Open Innovation as the New Paradigm..................................................................... 21 
Figure 5: D–I–A Model as a Set of Competencies for Radical Innovation .............................. 26 
Figure 6: Picture on Flickr Shared by Creative Commons’ License ........................................ 42 
Figure 7: Innovation Grand Challenge of Cisco for Idea Sourcing .......................................... 43 
Figure 8: IBM’s Linux as Open Innovation for Open Source Software .................................. 44 
Figure 9: IBM’s Alliance with ETH Zürich for Fostering Innovation ..................................... 44 
Figure 10: Tchibo’s Contest on Sourcing Pictures of Easter Cakes from Its Community ....... 45 
Figure 11: Starbucks’ Website for Idea Sourcing from Its Community ................................... 46 
Figure 12: Lego’s Open Innovation Process from Sourcing Ideas to New Product ................. 47 
Figure 13: Open Innovation at Threadless ............................................................................... 47 
Figure 14: BMW’s Co-Creation Lab ........................................................................................ 48 
Figure 15: Further Examples of Companies Using Open Innovation ...................................... 49 
Figure 16: InnoCentive as an Example of an Open Innovation Intermediary between Inventors 
and Innovators .......................................................................................................................... 50 
Figure 17: Quirky’s New Website since Owned by Q Holdings, LLC .................................... 65 
Figure 18: Business Process of Quirky..................................................................................... 67 
Figure 19: Quirky’s Process for Idea Submission .................................................................... 68 
Figure 20: Market Research at Quirky ..................................................................................... 69 
Figure 21: Quirky’s Most Popular Products According to the Company’s Own Information . 71 
 
  
VII 
List of Tables 
Table 1: Overview of IP Rights .................................................................................................. 9 
Table 2: Theoretical Framework Matching the Open Innovation concept with the D–I–A 
model and different personality traits ....................................................................................... 33 
 
  
VIII 
List of Abbreviations 
BMW  Bayerische Motoren Werke 
BPMN  Business Process Model and Notation 
CDTM  Center for Digital Technology and Management 
CEA  Creative Enterprise Australia 
D–I–A  Discovery–Incubation–Acceleration 
eEPC  Extended Event–Driven Process Chain 
EPC  Event–Driven Process Chain 
ETH  Eidgenössische Technische Hochschule 
HBC  Harvard Business Cases 
HDR  Higher Degree Research 
IBM  International Business Machines 
Inc.  Incorporated 
IP  Intellectual Property 
KPI  Key Performance Indicator 
LLC  Limited Liability Company 
MBA  Master of Business Administration 
MIT  Massachusetts Institute of Technology 
MVP  Minimum Viable Product 
OECD  Organization for Economic Co-operation and Development 
PhD  Doctor of Philosophy 
QUT  Queensland University of Technology 
RQ  Research Question 
R&D  Research and Development 
SME  Small to Medium Sized Enterprise 
TFP  Translation Fellows Program 
USA  United States of America 
UW  University of Washington  
IX 
List of Symbols 
∨   And 
∧   Inclusive or 
XOR  Exclusive or 
  
X 
List of Appendices 
Appendix 1: Application for Ethical Clearance ....................................................................... 87 
Appendix 2: Presentation Used for Focus Group ..................................................................... 99 
Appendix 3: Sticky Notes Answering RQ 1 – Barriers for Commercialisation of Research 
Outcomes in Universities........................................................................................................ 108 
Appendix 4: Sticky Notes Answering RQ 3 – Interventions to Nurture Academic Research 
Outcomes with Better Potential for Commercialisation ......................................................... 108 
Appendix 5: Sticky Notes Answering RQ 3 – Interventions to Foster the Commercialisation 
of Academic Research Outcomes ........................................................................................... 109 
Appendix 6: Sticky Notes Answering RG 4 – Interventions to Foster Open Innovation in the 
University Context .................................................................................................................. 109 
Appendix 7: Notes from Focus Group Assistant Answering RG 4 - Interventions to Foster 
Open Innovation in the University Context ............................................................................ 110 
Appendix 8: Detailed eEPC of Quirky's Business Process .................................................... 111 
1 
1 Introduction 
1.1 Background 
Universities form part of the innovation system (Allison & Eversole, 2008, p. 96; Bührer, 
Hufnagl, & Schraudner, 2009, p. 8; OECD, 2013a, p. 13). However, they do not serve directly 
as incubators for innovation as it is often assumed (Cooper, 1985, p. 85), but rather as an 
educational institution that provides skills and knowledge relevant for innovation. Pavitt 
compared innovation success of universities in terms of their entrepreneurial capacity, i.e. 
transforming research outcomes into innovation, jobs, and growth, between the United States 
of America (USA) and Europe (Pavitt, 2001, p. 764). Results reveal that Europe performs 
worse than the USA (Pavitt, 2001, p. 774). For improvement, European public policy should 
support universities to undertake applicable, transdisciplinary, heterogeneous and networked 
research (Pavitt, 2001, p. 770). This indicates the need for policy change in European 
countries. Universities might miss out on a lot of potential by keeping their research outcomes 
from reaching commercial maturity. Most universities lack commercial interest of their 
research (Abdul Razak, Murray, & Roberts, 2014, p. 262). Consequently, this prevents 
research outcomes to reach a stage where it can improve people’s lives as research outcomes 
are not accessible to the average citizen. Allison and Eversole (2008, p. 97) state the need for 
new approaches of universities that foster innovation in Australia. It has been suggested that 
government should take initiatives to encourage entrepreneurship for a much needed tertiary 
education reform in Australia (Foundation for Young Australians, 2015, p. 36). These facts 
indicate shortcomings of current commercialisation practices from and in universities. The 
question arises, what is wrong with commercialisation in universities in Australia? 
Open Innovation, since the introduction of the term and concept in 2003 (Chesbrough, 2003), 
received ever rising attention as a topic in academic research, as well as a new innovation 
strategy applied by companies. Companies apply open innovation by seeking and releasing 
new product ideas or intellectual property (IP) from outside of their own company. Using 
open innovation the innovation process no longer happens only within a company, but is 
pursued in co-creation with suppliers, customers, and other stakeholders. 
This principle could be adapted by universities as well. They could adapt the ideas behind 
open innovation to suit the university environment, hence boost the innovation success of 
universities, i.e. the commercialisation and market exploitation of IP derived from academic 
research. This study will look more closely at this challenge. 
2 
1.2 Research Aim and Questions 
This thesis aims to adopt the concept of open innovation to foster innovation in the 
university context. Hereby, open innovation is applied as a concept for turning IP created 
through academic research activities at universities into commercial products. 
The following four research questions (RQ) are used to structure the research activities at the 
case study site, that is, at Queensland University of Technology (QUT), towards finding an 
informed solution according to the research aim stated above. 
RQ 1: What are the reasons for a lack of commercial success from research outcomes at 
QUT? 
RQ 1 helps to understand the issue of commercialising outcomes from research activities at 
QUT, such as IP or developed prototypes. The answer will disclose barriers that prevent such 
research outcomes from being commercialised. 
RQ 2: What does the business process of a company that is based on open innovation 
look like? 
Since its introduction in 2003, open innovation has been a popular innovation strategy in 
industry. RQ 2 aims to understand the practical matters and processes behind open innovation 
as it is applied in the business world. Quirky Inc. (www.quirky.com) is used as a best-practice 
example. Quirky’s business model is based on engaging the user community in the entire 
innovation process ranging from idea generation to commercial product development and 
sales. 
RQ 3: How can the commercialisation of research outcomes at QUT be improved? 
RQ 3 investigates potential approaches that help fostering the commercialisation of research 
outcomes at QUT. First, it reveals interventions to nurture research with better potential for 
commercialisation. Second, it suggests interventions to foster the commercialisation of 
research outcomes. Those approaches aim at fostering the commercialisation of IP derived 
from academic research activities at QUT. 
RQ 4: How can open innovation be adopted to foster commercialisation of research 
outcomes at QUT? 
Ways and approaches for researching, developing and commercialising IP differ. Chesbrough 
(2003) presents two contrary approaches towards innovations, an old and a new approach. He 
labelled them as “closed” and “open” innovation. The fourth RQ aims to figure out how open 
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innovation could be implemented in the university’s environment to complement the 
strategies available for the commercialisation of research outcomes. It investigates potential 
approaches that help to develop IP into products or services of a mature stage ready for 
commercialisation. It reveals potential solutions to nurture IP derived from research up to a 
commercial ready stage within QUT’s environment. Those solutions aim at facilitating the 
innovation success at QUT. 
1.3 Significance 
The Organization for Economic Co-operation and Development (OECD) shows that 
Australian universities rank lowest or second lowest in collaboration with large or small to 
medium sized companies (2013b, p. 127). Open innovation provides universities with new 
opportunities to overcome the challenges for universities of turning IP created through 
academic research into a commercial product. Implementing open innovation within the 
university context offers a new and potentially better way to commercialise IP from university 
research than technology transfer offices. Such offices are applied by universities helping to 
identify and facilitate commercial application of IP derived from research activities and 
manage IP issues, e.g. Harvard’s Office of Technology Development (http://otd.harvard.edu/), 
the University of Melbourne’s Technology Licensing Services (http://research.unimelb.edu.- 
au/partner/technology-licensing) or QUT’s bluebox (http://www.qutbluebox.com.au/). 
The importance of start-ups for economy development is demonstrated by Smilor (1987, p. 
147) who identified six types of values that incubator’s tenants provide. These values are 
economic development, technology diversification, job creation, profits, viable firms, and 
successful products. In a university’s environment, research outcomes are usually considered 
to be publications, e.g. in academic journals, conference papers or books. The respective 
discovery or invention is at risk staying only within the academic world and not be translated 
into practical applications and impact. Hence, there is a barrier for such research to benefit the 
average citizen. The Commonwealth of Australia (2014) identified four aims in order to 
reform the country’s economy. The agenda points out opportunities being missed such as 
“Profiting from ideas.” It claims only few research outcomes turn into a patent or a 
commercial success, even though the country’s universities belong to the world’s best 
(Commonwealth of Australia, 2014, p. 16). Australia’s Prime Minister Malcolm Turnbull 
calls for an “ideas boom” in his Innovation Statement, as the Federal Government will spend 
more than $1 billion in the next four years aiming to strengthen collaboration between 
business community, scientific institutions, and universities (Borrello & Keany, 2015). 
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Researchers have investigated open innovation in different contexts, e.g. competencies for 
companies in open innovation (Christensen, 2006) or strategies for its implementation 
(O’Connor, 2006). Recognising the benefits and opportunities, companies such as IBM 
(Gassmann, Enkel, & Chesbrough, 2010, pp. 215-216), BMW (Gassmann et al., 2010, p. 213) 
and Cisco (Schweitzer, Buchinger, Gassmann, & Obrist, 2012, p. 32) have taken continuous 
effort to integrate open innovation in their research and development (R&D) endeavours. 
Bearing the successful examples of the industry in mind, e.g. Microsoft, Intel, Cisco, and IBM 
(West & Gallagher 2006, p. 320; Gassmann & Enkel 2004, p. 3), open innovation within a 
university context could bridge the gap between research and commercialisation. 
In the literature on open innovation, universities are mostly regarded as knowledge suppliers 
only (Allison & Eversole, 2008; Chesbrough & Bogers, 2014, p. 14; Deschamps, Macedo, & 
Eve-Levesque, 2013; Padilla-Meléndez & Garrido-Moreno, 2012; Perkmann & West, 2014; 
Plewa et al., 2013, p. 23; West, Salter, Vanhaverbeke, & Chesbrough, 2014, p. 815). This 
means university research might find application in industry by serving companies with 
meaningful research outcomes. But because of the aforementioned argument of a lack of 
commercialisation from and in universities, it seems that still not all research finds 
commercial application. Further, there is a lack of research into how open innovation could be 
applied within a university environment. This approach can support IP derived from research 
to be developed within the university to a mature stage ready for commercialisation. It allows 
researchers and other university members to become part of colleagues’ R&D activities at 
different stages of the innovation process. This suggests a new way of developing IP, as well 
as key performance indicators (KPIs) other than just publications to be considered for 
researchers. Developing IP to a commercial ready stage means it has to leave the world of 
academia (“discovery” stage) and making it accessible for the wider public. 
Further, universities themselves are facing changes in their business environment due to the 
pace of technological progress and globalisation. Media companies and rapidly growing 
online universities, e.g. Coursera, are becoming highly competitive threats to conventional 
universities (Bokor, 2012, pp. 9, 21). It becomes more and more difficult for conventional 
universities to attract students and secure funds (Bokor, 2012, p. 12). Providing unique 
commercialisation opportunities for their students, researchers and other staff might challenge 
those new entrants to the university domain. Additionally, they might attract new students, 
researchers and staff.  
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The USA and the United Kingdom are referred to as role models for Australia when it comes 
to translating research into innovation or commercialisation opportunities (Davis, 2015; 
Peacock, 2015). Davis (2015) points out that “it is time to address the gap between the point 
when research funding ends and investment begins,” stressing the need to commercialise 
research. The gap between research and business needs to be filled. Incentives such as 
“publish or perish” for academics (Davis, 2015) and researchers in industry (Chesbrough, 
2006a, p. 20), e.g. Microsoft (Webb, 2004), are blamed for the poor results. New ways to 
develop and commercialise IP from university research might target motivations of 
researchers and other members to engage in IP development.  
Considering new ways to respond to challenges and address new opportunities, QUT could 
benefit from its research outcomes. The university has great potential to commercialise 
research, particularly because it already possesses high quality resources, i.e. skilled students 
and researchers, state-of-the-art technologies and facilities, and strong links with industry. 
1.4 Contribution to Knowledge 
This thesis provides contributions in four aspects. 
First, it contributes to better understand the specific challenges for universities in Australia to 
commercialise IP derived from university research activities.  
Second, it provides the business process analysis of Quirky.com. The analysis illustrates how 
ideas for simple products can be crowdsourced and crowdfunded by a community and finally 
brought to market. 
Third, it provides a conceptual framework for adopting open innovation to the university 
context. QUT serves as a case study to identify possible solutions to foster open innovation 
within university environments. To do so it connects open innovation to the discovery, 
incubation and acceleration (D–I–A) model that guides entrepreneurs to success. Hereby, 
decoupling of IP and IP rights from its creators is suggested. This way, the IP becomes 
accessible for the university’s community for further nurturing, rather than being tied to its 
creators who might not be interested in the IP’s commercialisation. This demonstrates the 
need to pay attention to open innovation in the incubation phase, i.e. the I in the D–I–A 
model, as it appears to be crucial for the successful commercialisation (O’Connor, 2006, p. 
80). It also addresses the question how to better manage a buffer between R&D and business 
unit in favour of technology not to be un- or underutilised (Chesbrough, 2006a, pp. 20-21). 
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Fourth, data analysis from focus group reveals practical interventions how the suggested 
conceptual framework could be implemented at universities. Moreover, the data analysis 
shows new approaches for developing and commercialising IP derived from academic 
research using open innovation. 
1.5 Structure of the Thesis 
The thesis is structured as follows: Chapter 2 identifies theories and models relevant to build 
the study’s theoretical framework. It explains IP, innovation process and its two paradigms, 
and the D–I–A model, as well as how those concepts are relevant to this study. Then it brings 
them in relation to each other. This suggests the theoretical framework of how open 
innovation within university could benefit from the development of IP derived from research 
activities in order to reach a commercial ready stage. Subsequently, Chapter 3 reviews 
literature relevant to the theoretical framework and the research questions. The literature 
review is separated from the framework itself in order to set a clearer structure of this work. 
Chapter 4 gives a description of methodology used to conduct the study. Chapter 5 presents 
and discusses the collected and analysed data. Finally, the thesis concludes with the study’s 
main findings, theoretical as well as managerial implementations, its limitations, and an 
outlook for future research. 
2 Theoretical Framework 
This chapter consists of four sections. The first three sections determine theories or models in 
relation to this thesis. Issues dealing with those theories and models will be highlighted. The 
sections deal in the given order with IP, open innovation, and the D–I–A model. In the context 
of open innovation, IP is considered an asset to a company, rather than a cost factor 
(Chesbrough, 2006b, p. 4). It is the subject to innovation, which makes it an important part 
within the innovation process. The D–I–A model is presented as a guide for entrepreneurs on 
their entrepreneurial journey.  The fourth section brings the three concepts in relation to each 
other and builds the framework. The framework matches the concept of open innovation with 
the D–I–A model for entrepreneurship and the different personality traits between inventors 
and innovators. It is based on the linkage of entrepreneurship with innovation by Lazear 
(2005, p. 661) and decoupling the locus of the innovation process in open innovation by 
Gassmann and Enkel (2004). The framework is suggested for university’s environment in 
order to foster innovation of academic research outcomes. 
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2.1 Intellectual Property 
According to the World Intellectual Property Organization (WIPO) (WIPO, 2005, p. 3) IP is a 
term that refers to creations of the human mind. It explains that tangible objects can tie IP in 
form of information or knowledge items in unlimited copies at different locations. Hence, the 
property in IP addresses the information or knowledge in the objects rather than the objects 
themselves (WIPO, 2005, p. 3 and following). 
The WIPO (1967) lists subject matter of IP that include rights relating to: 
● Artistic, literary and scientific works; 
● Performances of performing artists, broadcasts and phonograms; 
● Scientific discoveries; 
● Inventions in all fields of human endeavour; 
● Industrial designs; 
● Service marks, trademarks and commercial designations and names; 
● Protection against unfair competition; 
● “and all other rights resulting from intellectual activity in the industrial, scientific, 
literary or artistic fields.” 
Further, WIPO (2005, p. 4) distinguishes between two branches of IP, i.e. copyright and 
industrial property. Copyright refers to artistic and literary work, such as novels, poems, 
paintings, sculptures, music and cinematographic creations (WIPO, 2005, p. 4). The term 
copyright refers to the main act that only the author or someone with his authorisation is 
entitled to make a copy of the creation (WIPO, 2005, p. 4). IP is less clearly by defined and 
takes a variety of forms, such as patents to protect inventions, industrial design, trademarks, 
layout-designs of integrated circuits, service marks, commercial designations and names, 
geographical indications and protection against unfair competition (WIPO, 2005, p. 5). WIPO 
(2005, p. 5) points out that the object, which bears the industrial property, comprises signs 
that convey particular information to consumers. The object might be a product or service and 
is accessible on the market (WIPO, 2005, p. 5). Consumers might value more the information 
or knowledge incorporated in an object rather than the product or service itself. Thus, the key 
value is that information or knowledge. It can be protected in order to prevent unauthorised 
use or copy that might mislead consumers or mislead its use in general (WIPO, 2005, p. 5). 
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2.1.1 Intellectual Property Rights 
Intellectual property rights protect the IP. When granted, they give exclusive rights for 
owning and selling the IP to its creator. Depending on the subject matter IP rights are obtained 
either automatically by the creation of IP, or by a grant after applying for it. In the latter case 
protection might be costly and limited in time. An exception is the trademark as it is possible 
to renew it for an unlimited number of times. IP Australia is the Australian Government 
agency for administering IP rights. It distinguishes between seven types of IP rights. Three of 
the types, i.e. copyright, circuit layout, and trade secret, are granted automatically with the 
creation of the subject matter. The Department of Communication and the Arts is responsible 
for copyrights and circuit layouts. Trade secrets are the responsibility of their creators, who 
chose this option. They make most sense when IP is difficult to replicate or reverse engineer. 
The knowledge for particular IP production can be protected against disclosure with 
confidentiality agreements, e.g. for employees. The remaining types are patent, trademark, 
design and plant breeder’s rights. They might be granted after filing an application to IP 
Australia. Table 1 provides an overview of the different types for IP rights. It includes 
information about the particular meaning of the right, subject matter, how the right is 
obtained, the responsible administration division, application and renewal fees, duration of the 
right and an example. 
IP 
Right 
Meaning Subject matter 
Registration 
System 
Administration 
division in 
Australia 
Fees1 
(AUD) 
Duration2 
(years) 
Example 
C
o
p
y
ri
g
h
t 
Protection 
of expressed 
ideas and 
information 
rather than 
the ideas 
themselves 
Writings, 
music, visual 
images, 
artwork, 
databases, 
moving images, 
media 
broadcasts, 
computer 
programs 
Automatically 
obtained right 
Department of 
Communication 
and the Arts 
free 70 
The Da Vinci 
Code (book 
by Dan 
Brown); 
Game of 
Thrones 
(series by 
HBO) 
C
ir
cu
it
 L
a
y
o
u
t 
Protection 
of an 
electronic 
component 
for its 
original 
layout 
design in an 
integrated 
circuit 
Integrated 
circuit, 
semiconductors, 
computer chips 
Automatically 
obtained right 
Department of 
Communication 
and the Arts 
free 10 
558 quad 
timer (in 
Apple II 
micro-
computer) 
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IP 
Right 
Meaning Subject matter 
Registration 
System 
Administration 
division in 
Australia 
Fees1 
(AUD) 
Duration2 
(years) 
Example 
T
ra
d
e 
S
ec
re
t Protection 
of a 
proprietary 
knowledge 
by creator 
e.g. recipes 
Automatically 
obtained right 
No indication free 
as long as 
the recipe is 
protected 
Recipe for 
KFC’s 
chickens; 
Coca Cola's 
drink 
formula 
P
a
te
n
t 
S
ta
n
d
a
rd
 P
a
te
n
t 
Protection 
of all types 
of 
inventions if 
nothing 
similar has 
been 
invented Devices, 
substances, 
processes 
File an 
application 
IP Australia 
A 
370 – 
470 
 
R 
300 – 
2,350 
20; 25 for 
pharmaceuti
cals 
Bus 
detection for 
autonomous 
car 
(technology 
by Google) 
In
n
o
v
a
ti
o
n
 P
a
te
n
t Might be 
possible if 
inventive 
threshold for 
standard 
patent not 
met 
A 
180 – 
280 
 
R 
110 – 
270 
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T
ra
d
em
a
rk
 
Protection 
of particular 
service or 
good as 
distinct from 
other 
traders’ 
offers 
Logos, words, 
letters, 
numbers, 
colours, phrase, 
sound, picture, 
shape, smell, 
packaging 
aspects, 
movement or a 
combination of 
these 
File an 
application 
IP Australia 
A 
120 – 
370 
 
R 
300 – 
350 
10 or 
indefinite if 
constantly 
renewed 
ABC (logo 
of a public 
Australian 
broadcaster) 
D
es
ig
n
 
Protection 
of a 
product’s 
new, unique 
and 
distinctive 
appearance 
Features of 
shape, 
ornamentation, 
pattern or 
configuration 
File an 
application 
IP Australia 
A 
250 – 
350 
 
R 
320 – 
370 
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V-shaped 
MacBook 
Air (Apple), 
materialwp.c
om (material 
design 
WordPress 
Theme) 
P
la
n
t 
B
re
ed
er
’s
 R
ig
h
t 
Protection 
of a new and 
recently 
exploited or 
essentially 
derived 
variety of a 
distinctive, 
uniform and 
stable plant 
Plant variety 
File an 
application 
IP Australia 
A 
345 – 
445 
 
R 
345 – 
395 
25 for grape 
vines and 
trees; 20 for 
other 
species 
Cripps Pink 
apple known 
as ‘Pink 
Lady’ is a 
combination 
of the two 
apples ‘Lady 
Williams’ 
and ‘Golden 
Delicious’ 
Table 1: Overview of IP Rights 
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Source: Own representation. Table compiled accordingly to the information on the homepage of IP Australia 
(2015a) and the Department of Communications and the Arts (2016). 
1 A = Application fee, R = Renewal fee (due every year, except trademark is every 10 years); Further fees, e.g. 
examination and acceptance fee, are not listed in this table. The range of listed fees indicate different costs 
depending on means for payment, i.e. online or others such as mail, and in the case of patent renewal on its 
anniversary.  
2 Duration might vary on the specific subject matter, its first publication or commercialisation exploitation and 
other certain condition, e.g. author’s death. 
 
Although IP rights cover a variety of aspects for protection, not all inventions are patentable. 
Inventions must fulfil four conditions to be patentable as it is generally required by law 
(WIPO, 2005, p. 7). The four requirements are industrial applicability, novelty, inventive step, 
and patentable subject matter (WIPO, 2005, p. 7). The first requires a practical use or capable 
industrial application of the invention. The second requirement is some new characteristic that 
is unknown in the technical field of the invention. If the invention is publicly disclosed, e.g. at 
a conference or by a publication, it may lose its novelty. A “grace period” of 6 to 12 months 
after publication in a referenced journals or conference allows patent application for 
inventions in countries such as Australia, Canada and the United States of America (USA) 
(OECD, 2013a, p. 60). The inventive step or non-obviousness is fulfilled when a person with 
average knowledge of the technical field could not deduce the inventive step. The last 
condition required that the invention falls in the category of patentable subject matter as 
defined by respective national law. 
To receive IP rights the IP has to undergo a process from application to grant. The following 
exemplifies the six steps for a patent application in Australia (IP Australia, 2015b): 
1. Search patent databases, sales magazines and brochures: Invention must not be 
publicly known before patent application.  
2. Decide on patent type and file for patent: Applicants must choose patent type that 
suits best their invention.  
3. Checking and publication of application: Applications for innovation patents are 
checked for formality requirements, granted and published in the “Australia Official 
Journal of Patents”. The standard patent is published before examination. 
4. Examination: Applicants must request examination for a standard patent, as it is 
mandatory to be granted. Examination is not needed for an innovation patent. Both 
types of patent, however, need to be examined in order to be enforceable. 
5. Acceptance and grant of patent: Innovation patent is granted if formality 
requirements are met. The patent is published as such. If requested and successfully 
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examined, the innovation patent will be certified and again published. If not opposed, 
the standard patent is granted. 
6. Maintenance of patent by annual fee payment: Annual fee is due in order to 
maintain the patents. For a maximum time of renewal compare Table 1. 
According to WIPO (2005, p. 4) countries have laws regarding IP protection for two main 
reasons. First, they provide economic and moral rights to creators for their creations as well as 
rights to the public for accessing those creations. Second, the promotion of creativity, 
dissemination and application of creativity results and encouragement for fair trade contribute 
to social and economic development. O’Connor (2006) assigns IP rights a minor role such as 
only a supportive one, i.e. granting design freedom to designers, for a company’s strategy that 
pursues radical innovation. By taking use of IP rights and protecting IP, creators protect their 
interests (WIPO, 2005, p. 4). The definition of rights helps creators to facilitate the exchange 
of technologies and ideas (Chesbrough, 2006a, p. 32). IP Australia (2015a) suggests four 
ways of how owners of IP rights may commercialise their IP. Either owners produce their IP 
in-house or make it accessible to others through assignments, licenses, franchise or spin-offs. 
The first approach hints at the closed innovation paradigm, while latter approaches correspond 
to open innovation. 
2.1.2 Concerns about Intellectual Property 
Chesbrough understands that companies following a closed innovation policy keep a patent 
within the company’s boundaries (2006b, p. 4). This isolation does not allow the company to 
take advantage of the IP, hence, the IP becomes a cost factor for the company (Chesbrough, 
2006b, p. 4). In the case of closed innovation only an internal usage of the IP might be 
beneficial for the company. But the right application might not always be feasible for in-house 
usage. Therefore, Chesbrough’s argument of IP as a cost factor is reasonable, because 
research and development for new inventions is expensive. The open innovation paradigm 
(Chesbrough, 2006b) is introduced as a new approach of how companies could still benefit 
from their IP if they do not have practical use of it themselves. The new paradigm will be 
discussed below. 
IP exchange is crucial for a well-functioning open innovation system (Chesbrough, 2006a, p. 
32). Nonetheless too strong or too broad IP rights prevent the exchange of IP (Chesbrough, 
2006a, p. 32). On the one hand, very strict IP rights might entail long and complicated 
processes for IP protection in the first step. On the other hand, vague IP rights might lead to 
big issues about the ownership. The Australian Government (n.d.) often changes its IP 
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legislation aiming to improve the country’s IP system. Its goal is to develop a system that 
encourages innovation by balancing private and public interests. O’Connor (2006, p. 80) 
outlines the concern companies have regarding IP ownership. He argues companies hesitate to 
implement open innovation in the discovery stage because of that concern. A creator of an 
idea who does not have IP protection might get dismissed as the bigger party might 
completely acquire the idea (Christensen, 2006, p. 55). Therefore, participating partners need 
more enlightenment in the open innovation process (O’Connor, 2006, p. 80). In this regard the 
Australian Government takes effort to facilitate the research-industry collaboration. It 
developed an IP Toolkit for this reason and to provide a guideline, because dealing with IP 
can hinder collaboration and be frustrating when commercialising ideas (Australian 
Government – Department of Education and Training, 2016). 
The internet contributes greatly to globalisation. Knowledge and data are accessible from 
everywhere where internet reception is available to everyone who has a device that connects 
with the internet. Benefits but also challenges occur with the internet. Digital IP challenged 
the music industry in form of music piracy very soon after the internet spread (National 
Academy of Sciences, 2000, p. 76). Companies rethinking their business model were a 
possible response to deal with piracy (National Academy of Sciences, 2000, p. 76). This led to 
new developments in the music industry (National Academy of Sciences, 2000, p. 76). For 
instance EMusic, a digital music provider, changed its business model that made music easier 
and cheaper to buy than to steal (National Academy of Sciences, 2000, p. 80). This business 
model suggests that besides the song being sold as a product, the buyer purchased also the 
service, i.e. the speed, reliability and convenience of accessing the song (National Academy 
of Sciences, 2000, p. 81). The new business model recognised the value in terms of service 
for a customer rather than only the song as a product. 
In summary, IP rights must be regulated to a certain extent to support IP exchange, hence, 
open innovation. Besides the regulating part of IP rights, the literature shows the need to 
explain IP issues to involved parties. In practical terms, both aspects are reflected in the 
efforts by the Australian Government. 
2.1.3 Opportunity for Intellectual Property 
In contrast to the closed innovation paradigm, the open innovation paradigm treats IP as a 
new class of asset to a company (Chesbrough, 2006b, p. 4). The shift away from IP as a cost 
factor to IP as an asset opens up new opportunities to companies. The IP becomes valuable to 
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companies. Either companies enter new businesses, develop new business models or get 
access to additional revenues (Chesbrough, 2006b, p. 4). Consequently, spillovers or spin offs 
should be regarded as an opportunity for business expansion rather than a factor of cost 
(Chesbrough, 2006b, p. 4). 
New legislations increased the awareness of IP or technology transfer at public research 
organisations, such as universities (OECD, 2003). To facilitate industry-research 
collaboration, the Australian Government (n.d.) predicts several benefits for the researchers or 
universities: 
● Production of high quality and relevant research that turns directly into commercial 
outcomes; 
● Production of research that leads to greater economic, environmental and social 
impact; 
● Improvement of graduate outcomes and effective transfer of knowledge; 
● Establishment of valuable contacts and networks; 
● Establishment of a reputation as a world-class university that is open to business. 
2.1.4 Definition of Innovation 
IP as a creation of mind is a trigger of innovation, because a new idea constitutes the 
beginning of the innovation process. The origin of innovation is the latin verb “innovare,” 
which means to “make new” or “renew” (Oxford University Press, 2016a). Definitions of 
innovation vary (Hauschildt & Salomo, 2011, p. 4). The starting definition explains that an 
innovation is either a new product or process that differs “noticeably” (however this might be 
determined) from a state of comparison (Hauschildt & Salomo, 2011, p. 4). Hauschildt and 
Salomo (2011, p. 4) emphasise the “new” in this starting definition. Therefore, they outline 
that innovation is also exploitation and usage rather than only great invention. 
Subjects to innovation differ. However, authors mainly agree that innovation takes various 
shapes in form of a new: 
● Product or service (Arteaga & Hyland, 2014, p. 22; Hauschildt & Salomo, 2011, p. 3; 
Kline & Rosenberg, 1986, p. 279; Porter, 1990, p. 45; Schumpeter, 1939, p. 80) 
● Process (Arteaga & Hyland, 2014, p. 22; Hauschildt & Salomo, 2011, p. 4; Kline & 
Rosenberg, 1986, p. 279; Porter, 1990, p. 45; Schumpeter, 1939, p. 80) 
● Technology (Arteaga & Hyland, 2014, p. 22; Schumpeter, 1939, p. 80) 
● Market exploitation (Schumpeter, 1939, p. 80) 
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● Distribution approach (Hauschildt & Salomo, 2011, p. 3; Kline & Rosenberg, 1986, p. 
279; Porter, 1990, p. 45) 
● Contractual form (Hauschildt & Salomo, 2011, p. 4) 
● Corporate Identity (Hauschildt & Salomo, 2011, p. 4) 
● Source of supply (Schumpeter, 1939, p. 80) 
● Business organization (Arteaga & Hyland, 2014, p. 22; Schumpeter, 1939, p. 80) 
● Business model (Arteaga & Hyland, 2014, p. 18) 
Often large companies, e.g. BMW, Google, Procter & Gamble and BASF, have their own 
Research and Development (R&D) departments aiming to exploit their resources in favour of 
innovation. The examples illustrate that innovation is important in different industries. 
However, scientific novelty can also deliver innovation (Schumpeter, 1939, p. 80). Further, 
Schumpeter (1939, p. 80) argues that either theoretical or practical knowledge are accountable 
for most innovations. As already shown further above (Chapter 1.3) universities are often 
associated with providing valuable knowledge that trigger innovations. Further, universities 
themselves have almost only IP derived from research that can be commercialised (Collier, 
2007, p. 58).  
In economics, innovation was defined as “the setting up of a new production function” 
(Schumpeter, 1939, p. 84). Schumpeter (1939, p. 80) refers to it as “doing things differently” 
in “economic life.” According to Porter (1990, pp. 45, 780) innovation happens when 
improvement in technology or methods of doing things are commercialised. Innovation 
comprises the development of an invention into a commercial ready offer and business 
platform (Arteaga & Hyland, 2014, p. 18). This again makes difference between the two 
terms of invention to innovation. For completeness and understanding, this difference will be 
discussed in the next section (Chapter 2.1.5). Arteaga and Hyland (2014, p. 18) define 
innovation as the introduction of something new to the market. A concise definition of 
innovation is “the creation and marketing of the new” (Kline & Rosenberg, 1986, p. 275). 
In summary, all definitions have two main characteristics in common: The first aspect points 
out the novelty of something, e.g. technology or method. The second aspect hints to the 
introduction of the novelty into the marketplace. Both characteristics appear to be key for the 
definition of innovation. Accordingly, this thesis refers to innovation as the creation of a 
novelty and its commercialisation on the market. 
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2.1.5 Innovation vs Invention 
Knowing the meaning of innovation, this section will explain how invention differs from 
innovation. Invention has its origin in the Latin language. It stems from “invenire” and 
corresponds to the English verbs of “contrive” and “discover” (Oxford University Press, 
2016b). 
Schumpeter (1939, p. 80) makes clear that innovation is not a synonym for invention, and 
proposes that invention has a rather distant relation to innovation. In contrast to innovation, 
invention does not affect the economy (Schumpeter, 1939, p. 80). As shown earlier, Arteaga 
and Hyland use the term invention in order to define innovation. Their definition of 
innovation implies that invention when brought to the market becomes innovation. In other 
words invention is innovation without commercialisation. Invention is denominated as a 
function of experience and R&D (Landau & Hatsopoulos, 1986, p. 587). Here, invention is 
the outcome of experience or R&D activities. These definitions explain invention as a 
creation or discovery of something new. It goes in line with the first characteristic of 
innovation, i.e. novelty of something. 
Schumpeter (1939, p. 80) described how invention relates to innovation: “Innovation is 
possible without anything we should identify as invention and invention does not necessarily 
induce innovation, but produces of itself no economically relevant effect at all.” Hereby the 
two terms are distinguished not only from an economic point of view. Rather it proposes that 
the concepts are not necessarily linked together. However, if they are linked, it explains their 
relation in terms of a chronological appearance. Therefore, invention is first and it might 
become an innovation. 
2.1.6 Types of Innovation 
Henderson and Clark (1990) developed a model to characterise innovation. Since products are 
usually made up of components that are connected together, researchers suggest it requires 
two kinds of knowledge for a product set up (Henderson & Clark, 1990, p. 11). The first is 
component knowledge, i.e. knowledge about core design concepts and their implementation 
in a component. The second knowledge about the linkages between the components is called 
architectural knowledge. Consequently, the distinction between the two knowledge types 
allows innovations to differ from each (Henderson & Clark, 1990, p. 11). Researchers build a 
framework with the two knowledge types set off against each other with each knowledge type 
having two possible characteristics in regard of innovation, i.e. either the type is changed or 
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unchanged compared to the former state of the product. Figure 1 provides a reproduction of 
Henderson and Clark’s model (Henderson & Clark, 1990, p. 12) and additionally illustrates in 
brackets examples for each innovation type. It shows four types of innovation depending on 
whether core components and their linkages are changed or not. Incremental innovation 
means minor changes and improvement of the components whereas the core design and 
linkage between components remains the same. Companies that work in familiar markets and 
technology domains innovate incrementally as they leverage current relationships and know-
how (O’Connor, 2006, p. 64). In modular innovation only core design components of a 
technology are significantly changed while the linkage between components is maintained. In 
contrast, architectural innovation changes a product’s architecture, but leaves core design 
components unchanged. Changes in both components represent radical innovation. Radical 
innovation manifests a company’s ability to commercialise products and technologies that 
have high impact on the market and the company itself (O’Connor, 2006, p. 63). O’Connor 
(2006, p. 63) explains that radical innovation offers wholly new benefits to the market and 
impacts a company’s ability to create new lines of business. 
 
 
Figure 1: Categorisation of Innovation According to Henderson and Clark 
Source: Own representation based on Henderson and Clark’s Categorisation of Innovation 
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Companies and units in or near science-based universities come up with a significant number 
of radical innovations (Abernathy & Utterback, 1978, p. 42). At this point university research 
is associated with radical innovation. Further, a positive correlation between universities and 
radical innovation is detected. This demonstrates universities’ role in innovation. Moreover, 
universities are considered to be key influencers in both, change of core design components of 
technology as well as change of linkage between core components. Periods of great 
experimentation and then acceptance of a dominant design characterise technical evolution 
(Henderson & Clark, 1990, p. 13). This goes in line with Abernathy and Utterback (1978, p. 
43) explaining major innovations occur first, and then refinements on for instance design 
happen. In a chronological order radical innovation is followed by incremental innovation. In 
this context, universities can be classified as a source of radical innovation. 
2.1.7 Triggers of Innovation 
Innovation can also be classified by its triggers. An innovation trigger can be a new 
technology or demand. Accordingly, R&D strategies are called capability-push and demand-
pull (Nelson & Winter, 1977, p. 54) resulting in technology-push or demand-pull innovation. 
Technology-push innovation is characterised by the development of new products as an 
outcome of new developed technologies. Following a capability-push strategy, a company 
chooses projects that will likely leverage technological breakthroughs (Nelson & Winter, 
1977, p. 54). Usually R&D departments in companies discover or invent new technologies 
and then look for applications of those in the marketplace. Gore-Tex, an expanded teflon 
sheet, is an example for technology-push innovation (Sawhney, Gulati, & Paoni, 2001, p. 
292). Manufactured by W. L. Gore Associates Gore-Tex is incorporated in lots of products, 
e.g. fabric for outerwear, dental floss, insulation for high-performance electric cables, 
artificial veins for vascular surgery (Sawhney et al., 2001, p. 292). The capability-push 
strategy corresponds to the first generation of innovation thinking in policy. This first 
generation follows a linear and sequential model of the innovation process (Cunningham et al. 
2016, p. 44). 
In contrast, demand-pull is driven by market demand. Therefore, it is also known as market-
pull. In this case a company screens the market and produces inventions that are most likely to 
have a good market (Nelson & Winter, 1977, p. 54). Depending on market demand a 
company will look for and develop appropriate technology. This strategy is quite secure as the 
company knows in advance that it will have a sales market for the new technology. Sony was 
following a market-pull strategy for innovation. The company identified customers’ needs to 
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listen to their favourite music from anywhere. Sony developed the Walkman knowing about 
the market potential of a portable cassette player (Franken & Franken, 2011, p. 203; Meffert, 
2000, p. 383). 
It is more likely for a company to achieve commercial success by following a market-pull 
strategy rather than a technology-push strategy (Nelson & Winter, 1977, p. 54). However, 
focusing on only one strategy is naive (Nelson & Winter, 1977, p. 55). The best strategy for 
successful innovation is always pursuing technology-push and market-pull innovation 
(Hauschildt & Salomo, 2011, pp. 4, 169). A combination of both seems reasonable. It puts 
technological exploitation together with market demand. 
2.2 Innovation Process and Its Paradigms 
This section first determines the innovation process as often used in literature. Second, two 
innovation paradigms are presented. They show two main approaches on how companies or 
other institutions and organisation approach the process of innovation. 
2.2.1 Innovation Process 
As already discussed invention differs from innovation. However, following the definition of 
innovation it is obvious that invention is one of the essential first steps that take place in the 
process of innovation. Hauschildt and Salomo (2011, p. 20) deduce seven steps for an ideal 
division of that process. The suggested process is illustrated in Figure 2. The arrows in the 
figure point from a previous step to the next step in the innovation process. The process is 
illustrated in a chronological order. It starts with getting a new idea and ends with the market 
penetration of an innovation. 
 
Figure 2: Ideal Innovation Process 
Source: Own representation 
 
In the following each step of the innovation process will be presented more detailed as 
discussed by Hauschildt and Salomo (2011, p. 20): 
1. Idea: Decision to deal with an issue that is not yet well explored. It also means to 
show interest and curiosity about the issue. Further, an vague notion might hint to a 
promising innovation in the field of interest. 
Idea → Discovery → Research → Invention → Development → Market Launch → Market 
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2. Discovery/Observation: An anomaly, dependency, relationship or existence of a yet 
unknown substance or process is determined. 
3. Research: Theoretical foundation underpins and empirical examination is conducted 
concerning the discovery or observation. Hereby, decisions about methodological 
approach are made, cause and effect, extent, progress and conditionality of a 
functional interrelation is determined, and increase and decrease caused by further 
variables are tapped. 
4. Invention: A certain alternative with predefined features and exactly described 
characteristics that are patentable and publishable are chosen. 
5. Development: Observations and research outcomes are found in constructs, pilot 
plants or prototypes aiming for practical use of theoretically or empirically determined 
relationships. 
6. Market Launch: A new developed product is launched on the market or a new 
process gets implemented in the operations of a company. 
7. Market Penetration: The product is part of a series or volume production, 
distribution facilities are expanded, new customer groups are targeted, distribution 
becomes sustainable etc. 
2.2.2 Closed Innovation 
Chesbrough introduced the new paradigm of open innovation. Open innovation is meant to 
illustrate the shift from a closed innovation model. Closed innovation is criticised for its 
single possibility in regard of projects entering and exiting the innovation process 
(Chesbrough, 2006b, p. 2). Figure 3 pictures the model of closed innovation as argued by 
Chesbrough. A funnel presents the innovation process. At the beginning of it internal 
technology from a company enters the process. A triangle shows the technology in the figure. 
Then the technology if chosen passes on through the development process. Finally it enters 
the market as a new product or service, which is pictured as two triangles one above the other. 
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Figure 3: Closed Innovation as the Old Paradigm 
Source: Own representation of the closed innovation model accordingly to Chesbrough (2006). 
 
In regard of the innovation process, the three steps, i.e. idea, discovery or observation and 
research, go in line with the first part of closed innovation, i.e. research. Here, a company’s 
own science and technology base gets into research investigations (Chesbrough, 2006b, p. 2). 
Some technologies might get stopped in the innovation process. However, those that are 
chosen for further work progress through the process. They are developed and go into the 
market. This model is named “closed” because the technologies have only one way to enter 
and exit the innovation process (Chesbrough, 2006b, p. 2). Recognising AT&T’s Bell 
Laboratories for its research achievements, Chesbrough (2006b, p. 2) takes the company as an 
example for closed innovation and criticises it for its inwardly focused innovation culture. 
Six principles are characteristic for a closed innovation model (Chesbrough, 2003, p. xxvi). 
The principles are embedded in the thinking of a company that practices closed innovation. 
First, it is assumed that all the smart people in a company’s operating field already work for 
the company. Second, it is considered that if a company wants to profit from R&D, the 
company must discover, develop and ship the innovation itself. Third, if a company makes a 
discovery itself, it will be the first that gets the discovery to market. Subsequently, the 
company that gets an innovation to the market first will win. Further, the company will win if 
it creates the best and the most ideas in the industry. Last, a company’s IP should be 
controlled in order to inhibit that competitors profit from its ideas. These principles presented 
by Chesbrough (2003, p. xxvi) outline the tunnel vision of a company doing R&D as 
suggested by the closed innovation model. The company focuses on its own R&D capabilities 
and aims to do everything in the process itself. Only its own R&D outcomes are recognised. 
The company considers closed innovation as the only option for a successful innovation 
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process. Chesbrough (2003, 2006b) recognises the lack of a closed innovation paradigm. 
Hence, he introduces a new paradigm that opens companies the door for new opportunities. 
2.2.3 Open Innovation 
Chesbrough (2003) coined the term open innovation. The term proposes a model where ideas 
flow in and out of companies so that ideas get exchanged between companies in order to 
create value. While valuable ideas come from inside or outside of a company, they also go 
into the market from inside or outside the company (Chesbrough, 2006b, p. 1). Compared to 
closed innovation the funnel becomes porous, i.e. new technology get into and out of the 
innovation process in several ways. The special part of the new paradigm is that it values 
external paths to market as important as internal paths to market (Chesbrough, 2006b, p. 1). 
Figure 4 provides an illustration of the open innovation model. The arrows indicate the flow 
of knowledge into or out of a company’s innovation process. In open innovation new 
technologies might access from an internal and external base at the beginning of research 
activities or during the development through insourcing. Moreover, technology that is not 
used for a company’s business might leak out of the funnel. In this case spin-offs get formed 
and technology enters new markets compared to that from which the technology originated 
from. A company might license its technology to other companies, hence, exploit other 
companies’ markets. 
 
 
Figure 4: Open Innovation as the New Paradigm 
Source: Own representation of the open innovation model accordingly to Chesbrough (2006). 
 
 
Science 
and 
technology 
base 
Internal 
technology 
base 
External 
technology 
 
Insourcing of technology 
Market 
of other 
firms 
New 
market 
Current 
market 
Licensing of technology 
Technology spin-offs 
Research Development 
22 
The new paradigm is also applied in non-economic spheres such as social innovation 
(Chesbrough & Di Mini, 2014). Chesbrough and Bogers (2014, p. 17) identified the need to 
refine the definition of open innovation “as a distributed innovation process based on 
purposively managed knowledge flows across organizational boundaries, using pecuniary and 
nonpecuniary mechanisms in line with the organization’s business model.” The new 
definition takes the non-monetary characteristic of the open innovation process greater into 
account. 
Open Innovation requires strong emphasis on knowledge management in identifying external 
knowledge as a promising resource and in identifying linkage between external and internal 
knowledge to create new architectures and systems (Chesbrough, 2006a, p. 31). In the 
comparison of open and closed innovation Chesbrough (2003, p. xxvi) correspondingly set 
out six principles for the new model. First, the company does not assume that all smart people 
are their employees. It acknowledges the need to collaborate with smart people inside as well 
as outside the company. Second, the company recognises the significant value of external 
R&D. Nevertheless, internal R&D is crucial to receive the value. Third, the company knows it 
can profit from external research. If new research is successfully commercialised, the 
company can be first to market. However, the design of a business model is often more 
important than getting to market first. Apart from that the company that applies internal and 
external ideas best will win. Last, the company should buy IP from other companies whenever 
it might advance the own business model. In addition, it should profit if other companies take 
use of the own IP.  
Open Innovation is beneficial to accelerate a company’s internal innovation as well as to 
expand the markets for external application of the innovation (Chesbrough, 2006b, p. 1). 
Large companies increasingly incorporate open innovation aiming to develop competencies 
for radical innovation and manifest it through the commercialisation spectrum (O’Connor, 
2006, p. 63). For implementation of open innovation into a company, Diener and Piller (2010, 
p. 15) argue that all attempts can be brought back to three basic approaches, i.e. lead user 
method, internet based toolkits, and innovation contests. Further, open innovation offers great 
opportunities that enable radical innovation and shorten the timeline to realise innovation 
(Chesbrough, 2006a, p. 26; O’Connor, 2006, p. 65). It supports companies to leverage market 
power and vast resources for identifying and partnering appropriately as well as for providing 
the context for radical innovations (O’Connor, 2006, p. 65). O’Connor (2006, p. 65) points 
out that identifying the context and applying necessary business resources are the key value in 
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innovation rather than having the initial idea. All these give reason for technology exchange 
out of a company’s familiar market or the technology’s domain. Only the exchange triggers 
appropriate application of the technology that leads to radical innovation. A company can 
leverage its business model by using external technology, because either external technology 
fills gaps in a company’s own business or it creates complementary products and services 
(Chesbrough, 2006a, p. 31).  
Technology exchange as suggested in open innovation to achieve radical innovation goes in 
line with research about information flow between groups for generating valuable new ideas. 
Practice and opinion differ more between than within groups, because of structural holes 
(Burt, 2005, p. 55), i.e. a lack of connection that prevents information flow between the 
groups (Burt, 2005, pp. 15-16). An individual who has contacts in multiple groups spans those 
structural hole (Burt, 2005, p. 55). These contacts are beneficial in terms of detecting and 
developing opportunities (Burt, 2005, p. 55). Great ideas are an exception when individuals 
work by themselves (S. Johnson, 2010). In regard of innovation the society benefits more by 
connecting ideas than by protecting them (S. Johnson, 2010, p. 22). Furthermore, Johnson 
(2010, p. 22) outlines “Good ideas may not want to be free, but they do want to connect, fuse, 
recombine. They want to reinvent themselves by crossing conceptual borders. They want to 
complete each other as much as they want to compete.” These arguments refer to the 
generation of ideas. But this is the first step in the innovation process and supports the basic 
concept of open innovation, i.e. exchange of knowledge and technology. 
2.3 Entrepreneurship 
Entrepreneur, entrepreneurship, entrepreneurial skills and similar expressions seem to be 
nowadays buzzwords. They shape talks of politicians or economists, influence research of 
academics and governmental investigations and appear in magazines in newsletters. Their 
recognition from diverse players might be caused by the understanding of their contribution to 
job creation and economic growth. Mark Zuckerberg, Steve Jobs and Bill Gates are referred 
as textbook examples for entrepreneurs. However, there is need to clarify the meaning of 
entrepreneurship to avoid misunderstandings in this thesis. Discussed definitions of the terms 
will partially be limited to those based on performance and behavioural criteria (Audretsch, 
2012, pp. 759, 761). Otherwise they will go beyond the scope of this thesis, as their 
definitions are neither unified nor singular (Audretsch, 2012, p. 762). 
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Entrepreneurship is interpreted as a process of efficiently compiling factors of production, i.e. 
physical, human and information resources (Lazear, 2005, p. 649). In this definition new 
product creation or reduction in costs characterise the efficiency. The definition of 
entrepreneurship does not necessarily ask for a new business creation. Yetisen et al. (2015, p. 
3639) go one step further by defining high-tech entrepreneurship as a business creation that 
develops an idea into a product with high commercial potential. They added also 
entrepreneurs’ activities such as search for co-founders and capital, development of strategies 
for commercialisation and management of the growing enterprise to the definition. Johnson 
(2001, p. 138) found six facts attached to entrepreneurship. He stated that entrepreneurship 
implies creativity to build something not yet existing, opportunity recognition for creation, 
opportunity rather than resource driven creation, risk involvement, value creation for 
individual, community or society and involvement of creative destruction. In a nutshell he 
defines entrepreneurship as converting ideas into product or services, followed by a business 
creation to bring the product or service to market. Though deviations, entrepreneurship 
definitions overlap. The definitions all refer to creations of something, i.e. a product or 
service, new and maybe a new business that commercialises that something. Corporate 
entrepreneurship focuses in its definition on the creation of new businesses either within or 
outside a company that aim growth or renewal by innovations (Arteaga & Hyland, 2014, p. 
31). 
In contrast, social entrepreneurship captures characteristics of corporate entrepreneurship, but 
differs from it to the extent of the social change as a vision (Lombard, 2012, p. 3). Business 
creation and Johnson’s idea of opportunity recognition and opportunity driver as facts for 
entrepreneurship might be the key that distinguishes entrepreneurship from innovation. Lazear 
(2005, p. 661) links entrepreneurship with innovation. He understands that for innovation 
besides great inventions of engineers also the recognition of the business value is key. 
Obviously the two terms overlap at least in some way. Both imply the creation of something 
new. However, innovation aims idea development into products or services. But 
entrepreneurship differs from it as market opportunities have to be first identified before 
advancing an idea into a product or service. Though new business creations are not always put 
in line with entrepreneurship, this should be considered. This would not automatically imply 
that established businesses could not be entrepreneurial. Established businesses can still 
perform in an entrepreneurial way by allowing e.g. spin-offs. Hence, entrepreneurship means 
capturing a creative idea in a product or service for which its commercial value and 
opportunity is recognised in advance. 
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The individual who confirms being part of the initial team that established a business is an 
entrepreneur (Lazear, 2005, p. 651). This definition requires a new business creation if an 
individual should be called an entrepreneur. Further, entrepreneurs have to identify 
themselves as entrepreneurs. This lacks the opportunity for others to detect someone as an 
entrepreneur. The entrepreneur must have broad business knowledge and managing ability to 
compile production factors (Lazear, 2005, p. 650), without necessary being expert in anything 
(Lazear, 2005, p. 676). Johnson (2001, p. 137) defines entrepreneurs by ascribing a set of 
activities to them. Those activities include taking initiatives and agency, ownership and 
responsibility, creating novelty or managing risks. Further, he acknowledges behaviour and 
attitudes, e.g. independent decision making, ability for capturing opportunities, risk awareness 
for actions and choices and motivation for competition and achievement. He understands that 
an individual could not be the perfect entrepreneur, but suggests that individuals with diverse 
attitudes and behaviours can accomplish each other. Entrepreneurs should not only be 
individuals who purposely look for but also those who serendipitously come across new 
opportunities (Sarasvathy & Venkataraman, 2011, p. 120). Additionally, Sarasvathy and 
Venkataraman (2011, p. 125) claim that any individual can be thought to be an entrepreneur. 
This indicated that behavioural and attitudinal skills can be learnt. 
2.3.1 D–I–A – a Guide for Entrepreneurs 
The book “Pivot” (Arteaga & Hyland, 2014, pp. 14, 31) offers a guide for entrepreneurs who 
want to be successful in corporate entrepreneurship. It helps entrepreneurs in building a 
startup by facilitating learning and decision-making processes (Arteaga & Hyland, 2014, p. 
14). It explains successful entrepreneurship with a model of three major steps. The steps are 
discovery (D), incubation (I) and acceleration (A). However, entrepreneurs must recognise the 
model as a dynamic learning system rather than a linear model (Arteaga & Hyland, 2014, p. 
14). Earlier, O’Connor (O’Connor, 2006, p. 69) identified these milestones as competencies 
that are required for radical innovation. Each competency requires its own set of expertise and 
processes. The processes for each step as suggested by O’Connor (2006, pp. 69-70) and 
Arteaga and Hyland (Arteaga & Hyland, 2014, p. 14) are presented as follows: 
Discovery: The first step consists in perceiving opportunities for radical innovation. 
Technical and scientific discoveries are made and it is watched out for external opportunities. 
“The attractiveness of technology or business model options to the market and the company” 
are key at the stage of discovery (Arteaga & Hyland, 2014, p. 14). At this stage a business 
concept is developed. 
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Incubation: The focus is on technical experiments, to learn and create the market. At this 
stage experimentation and learning reduce market uncertainty. The aim is to evolve 
opportunities into business propositions, i.e. a proposal of the business model. Strategy for 
market entry is clarified. Incubation is completed when working prototypes are tested on the 
market.  
Acceleration: Business is leveraged to a standalone business that is reliable and scalable. It 
reaches a level where sales and operations predictability is possible. The focus is to make the 
business profitable and able to work through the business plan for repeatable times. 
The D–I–A model goes in line with the innovation process, but shortens the innovation 
process into three milestones for entrepreneurship. The D focuses on the invention. In 
contrast, the I and A represent opportunity seeking for and market introduction and 
exploitation of the invention on the market. Figure 5 shows the model with its key activities 
and outcomes at each phase. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Companies try to implement and use open innovation to develop their capabilities of radical 
innovation (O’Connor, 2006, p. 70). In other words, they recognise the opportunities given by 
open innovation for radical innovation. O’Connor (2006, p. 70) sheds light on how companies 
implement open innovation at stages of the D–I–A model and their challenges in doing so. 
The following represents each entrepreneurial competence in relation to the implementation 
of open innovation according to O’Connor (2006, pp. 69-70): 
Discovery and Open Innovation: O’Connor (2006, p. 69) found evidence that not only 
internal research but activities from the open innovation concept are also part of the discovery 
DISCOVERY 
 
Conceptualisation: 
Recognize, create, 
elaborate and articulate 
opportunities 
Activities: 
Basic research, internal 
hunting, external 
hunting/licensing/ 
purchasing/inversting 
INCUBATION 
 
Experimentation: 
Evolve opportunity into 
business proposition 
 
Activities: 
Technical learning, market 
learning, market creation, 
strategic domains 
ACCELERATION 
 
Commercialization: 
Ramp up business into a 
stand-alone business 
 
Activities: 
Focus, respond, invest 
Oversee transition/interfaces 
Figure 5: D–I–A Model as a Set of Competencies for Radical Innovation 
Source: Own representation according the D–I–A model of O’Connor (2006, p. 69). 
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capability. Rather than only investing in R&D companies look for opportunities outside their 
own boundaries, e.g. investment in promising small businesses or licensing of technologies 
(O’Connor, 2006, p. 71). This shows the important role of technology and information 
exchange at the early stage of entrepreneurship for achieving radical innovation. This 
exchange takes place in different forms. New roles for employees, i.e. a passive and an active 
role, emerge when a company looks inside and outside its boundaries for opportunities and 
ideas in the discovery phase (O’Connor, 2006, p. 71). Active employees “hunt” for 
opportunities and ideas by visiting universities and analysing future trends (O’Connor, 2006, 
p. 71). Passive employees “gather” by supporting and coaching others with good ideas to 
articulate and develop those ideas further (O’Connor, 2006, p. 72). Further, a company’s 
divisions share and borrow ideas with and to each other across the company (O’Connor, 2006, 
p. 72). O’Connor (2006, p. 72) identifies this as a modification of open innovation in that the 
openness is within the company aiming to leverage the internal resources. In this case 
divisions’ senior leaders would meet to share ideas and information monthly. She (2006, p. 
72) exemplifies from her study that one division, which had its focus on categories for low 
margin consumer products, pirated research and product managers from the company’s 
pharmaceutical division “to help germinate cross-industry ideas”. Even though companies 
understand the value of open innovation, O’Connor (2006, p. 73) recognises certain struggles 
that companies have with open innovation in the D phase. At this phase companies lack 
creating partnerships for development as a capability, i.e. having a relationship with another 
company that is neither based on subcontract, hand-off licensing nor on joint ventures (2006, 
p. 73). Additionally, the study reasoned the struggle with setting up agreements with the 
unpredictability of outcomes of development projects. 
Incubation and Open Innovation: In the I phase it is essential that the experimentation takes 
place outside of the company’s boundaries (2006, p. 74). The interaction with the market 
impacts the technical development of a business opportunity (2006, p. 74). O’Connor (2006, 
p. 75) found out that companies face challenges to gain advantage from open innovation in 
the I phase. The issues deal with the right selection and number of partners, but also the 
number of meeting when aiming for maximal learning output (O’Connor, 2006, p. 76). 
Acceleration and Open Innovation: At the A phase a business is leveraged into an existing 
business unit or becomes independent by its own (O’Connor, 2006, p. 78). The business is 
able to establish own partnerships and a customer base (O’Connor, 2006, p. 78). Hence, 
O’Connor determines open innovation to be less relevant in Acceleration (2006, p. 78). 
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In regard of open innovation in the D–I–A model, she (2006, p. 79) concludes that its 
implementation helps companies to speed up radical innovation as it encourages interaction 
and networks. Furthermore, she argues that open innovation benefits large companies to learn 
efficiently to make radical innovation sustainable. As radical innovation by definition 
stretches boundaries of the already known, so must the company that looks for radical 
innovation (O’Connor, 2006, p. 79). Accessing technologies, partners and expertise from 
other areas than the company’s own business enables creativity, opportunity and connectivity 
to new domains (O’Connor, 2006, p. 79). 
2.3.2 Entrepreneurship at University 
Porter (1990, p. 48) shows the important role of information flow in the process of innovation. 
He suggests the “outsiders,” i.e. when managers change from one industry to another or 
companies diversify their business, capture information and bring new perspectives, skills and 
resources to a new industry (Porter, 1990). Those outsiders perceive and pursue new 
opportunities more likely than some that are within the same industry (Porter, 1990, pp. 48-
49). New opportunities enable innovation. Hence, the transition of information from one 
industry to another favours innovation. Chesbrough (2003) grasps the same idea that porter 
had and called it open innovation.  
A university could be seen as a melting pot of diverse industries as it consists of different 
faculties and schools that are specialised in particular areas i.e. industry. In this regard it 
would be the university’s task to facilitate information exchange between its industries. The 
skills, knowledge and resources of one faculty will favour the other faculty and vice versa. 
Researchers will perceive new opportunities by fertilising their own research with other 
industries. 
2.3.3 Difference in Personality Traits between Inventors and Innovators 
The literature differentiates between invention and innovation. The difference and relationship 
between both terms was discussed earlier. However, the issue is taken-up again but in regard 
of executing people of the two events. If the terms differ by definition, that gives reason to 
believe that people who invent might differ from people who innovate. This assumption is 
confusing, because innovation is invention and the commercialisation of invention. In this 
regard a better distinction between inventors and innovators is needed. The inventors got the 
initial idea for the invention. They investigate and implement realisations of ideas. Their tasks 
cover the first four stages of the innovation process, i.e. idea, discovery or observation, 
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research and invention, or the D in the D–I–A model. Because inventors are in charge of the 
first half of the process, innovators will be assigned to the remaining tasks of the innovation 
process, i.e. development, market launch and market penetration, or the I and A in the D–I–A 
model. In other words innovators aim for practical use and commercialisation of inventions. 
Arteaga and Hyland (2014) contradict to differentiate personality traits between inventors and 
innovators as the D–I–A model offers to guide anyone to become a successful entrepreneur. 
Nevertheless, they and O’Connor (2006, pp. 69-70) identify different sets of expertise that are 
appropriate in each phase: 
Discovery: Capabilities such as creating, recognising, elaborating and articulating 
opportunities are key for radical innovation. Discovery depends highly on exploratory and 
conceptualisation skills. 
Incubation: Activities that evolve opportunities into business propositions are part of 
Incubation. Technical experiments, market learning and market creation require skills for 
experimentation and interaction.  
Acceleration: Management skills for high growing businesses are needed. Acceleration 
activities include investment for business building, response to market opportunities and 
needs and repeatable processes such as manufacturing, delivery, customer contact and 
support. 
2.4 Open Innovation within University for Connecting the D with the I–A 
Many companies from diverse industries, e.g. BMW, Tchibo, Cisco, Threadless, understand 
the added value from and integrated open innovation for their research and development 
activities. University researchers spend a lot of time and resources on research in their areas 
of interest. But not all of them commercialise their IP. Reasons for that might be a lack of 
time, money, business knowledge or motivation. However, there are other university 
members, e.g. students, staff and other researchers, who are motivated to commercialise IP. 
They might have a network of people who are helpful and know how to develop IP in 
commercial regard. New opportunities for universities and involved individuals might arise 
when the gap between the researchers and other members is closed. Bridging this gap might at 
the same time enrich commercialisation practices at universities. 
Universities could benefit from open innovation within their own environment in order to 
increase innovation success of IP derived from research. For this purpose open innovation 
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needs to be implemented within their institution. In this case it facilitates IP exchange and IP 
development in favour of innovation. Open innovation is based on outflows and inflows of 
knowledge and ideas amongst and into a company’s barriers. Hereby knowledge or ideas 
transfer not only within one industry but also between industries. Universities usually have 
more than one faculty that focus on different industries, e.g. Education, Health, Law, 
Business, Science and Engineering, and schools within faculties that are specialised in various 
issues of an industry. Regarding the variety of faculties with diverse schools, universities 
could be seen as a collection point of multiple industries with lot of companies. Hence, open 
innovation within the university could facilitate IP exchange and its further development 
across and between schools and faculties. Hereby the IP gets nurtured with knowledge from 
other industries, finds new applications and proceeds in the innovation process towards a 
commercial ready stage. 
In order to exchange and develop an IP further into a commercial ready stage it needs 
participating persons. At the university eligible persons are its skilled members, e.g. 
undergraduate, postgraduate and PhD students, postdocs, professors and other researchers. 
Those members can be directly involved in the innovation process of IP based on the concept 
of open innovations. For instance researchers could share their IP with other members. Those 
members can access the IP and nurture it with knowledge from their industry. This kind of 
knowledge exchange might enhance the IP. Furthermore, members who access the IP could 
develop it further with their expertise and knowledge in regard to the IP’s stage in the 
innovation process. In this case both, the enhancement and further development of IP are 
based on the exchange of knowledge or also experience between involved members either 
from the same or different industry. A study shows that innovative thinking in scientific 
laboratories occurs in meetings (Dunbar, 1997, p. 464). Additionally, the opportunity and 
importance of knowledge exchange is recognised in favour of new idea generation (S. 
Johnson, 2010; Ridley, 2010). Johnson (2010) explains that “connecting over protecting” 
ideas leverages human development. In his TED talk “Where ideas have sex” Ridley (2010) 
points out that the smart collective brain rather than the individual’s cleverness is important to 
make new ideas. In regard of university’s IP, knowledge exchange between members might 
be a way forward to find out how to develop and commercialise the IP. 
The innovation process suggests the ideal way that an idea takes to become an innovation. 
Correspondingly the D–I–A model guides entrepreneurs to be successful with an innovation, 
either by starting a new business or bringing innovation from an established business. Rather 
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than pushing a university member to go through the innovation process or D–I–A model by 
themselves, open innovation offers the opportunity for division of labour in the innovation 
process. Open innovation allows an interactive value-added process influences by the supplier 
of innovation and external stakeholders (Reichwald and Piller 2009, p. 45). It is featured by 
an active and voluntary participation of the external stakeholders (Reichwald and Piller 2009, 
p. 45), e.g. customers. Researchers such as PhD students, postdocs or professors are 
specialised in their field of interest. They investigated their focus area deeply and for a long 
time, e.g. it usually takes 3 to 4 years to complete a PhD program. The investigations lead to 
IP. Because researchers are highly interested in the research and the creation of something 
new, they will be referred as inventors here. The IP has commercial opportunity, particularly 
because of the well and year-long research. However, for given reasons and challenges the IP 
remains and does not get developed further into a commercial ready stage that might 
eventually become an innovation. 
In contrast other university members, e.g. students, sometimes rush with their popping up 
ideas into the market. They jump into a subsequent stage of the innovation process, e.g. the I 
in the D–I–A model, instead of starting from the very beginning in the process, i.e. the D. The 
lack of enough research or the D is often the reason for their failure. They miss the 
importance of research and the D in the D–I–A model. Nevertheless, this shows their interest 
in the subsequent stages of the innovation process, i.e. the I and A in the D–I–A model. 
Therefore, those members who are more focused on the commercial application will be 
referred as innovators here. Given the interests of inventors and innovators in different stages 
of the innovation process, open innovation allows them to focus on their interests in the 
innovation model. This means inventors focus on the research part and create IP. Then they 
share their IP with other university members. This allows innovators to access well 
investigates IP and develop it further until it reaches a commercial ready stage. In this way, 
open innovation facilitates the development of IP from an initial idea into an innovation, 
while inventors and innovators are doing what they want and know best. This supports the 
fact that intrinsic motivation can positively influence the innovation process (Koudelkova & 
Milichovsky, 2015, p. 229). Further, it acknowledges the fact that personality traits and 
motivation differ amongst inventors and innovators (Battistella & Nonino, 2013, p. 243). This 
way of implementing open innovation within the university environment challenges the D–I–
A model. The D–I–A model must be regarded in terms of a guide for IP through the 
innovation process rather than a guide for entrepreneurs through entrepreneurship. However, 
inventors and innovators, who actually execute the innovation process, need to use and follow 
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the guide for their particular tasks in the process for advancing an IP from invention into 
innovation. 
Summing up, the theoretical framework suggests implementing open innovation into the 
environment of a university. This offers a new opportunity to nurture and develop IP derived 
from university research further into a commercial ready stage. To do so, the IP needs to be 
decoupled from its originator, i.e. the university researcher or inventor, and made accessible 
to other university members, i.e. the innovators who are interested in the IP’s commercial 
application. After accessing the IP innovators are able to understand it, search for its valuable 
market application and develop it further to be ready for the market. Hence, the innovation 
process does not only indicate steps that are undertaken for innovation development, but also 
who, either inventor or innovator, performs particular tasks within the steps. Therefore the 
framework suggests a division of labour in the innovation process for IP derived from 
research activities at the university. The concept of open innovation is fundamental. It opens 
the barriers that not only the inventor can access and develop an IP. Rather it also encourages 
and facilitates the transfer and translation of IP across the barriers of one and into new 
companies and industries, i.e. schools, faculties and institutes at a university. Following 
Lazear’s (2005, p. 661) linkage of entrepreneurship to innovation and Gassmann and Enkel’s 
(2004) suggestion to decouple the locus of the innovation process in open innovation, this 
theoretical framework asses open innovation in relation to the D–I–A model and the different 
personality traits that are regarded to be best at different stages of the innovation process for 
the university environment. Hence, it suggests putting the locus of innovation in regard of the 
different stages of the process in the responsibility to different personality traits. This is 
confirmed by Cunningham et al. (2016, p. 43) who understand that innovation activities not 
only require technical and scientific skills, but also particular skills regarding development of 
business process and model, managerial and organisational systems or markets, and product 
design. In this regard they (2016, p. 45) point to the nowadays third generation of innovation 
thinking in policy that demands bundles of diverse skills. This set of diverse skills 
significantly influence innovation development (Cunningham et al. 2016, p. 45). It is 
characterized by individuals having technical and non-technical skills, cross-disciplinary 
teams of those individuals, and organisations engaged in alliances and networks that are 
experiences in different innovation types and bring different skills together (Cunningham et 
al. 2016, p. 45). Arguing that open innovation is only viable in the case of low communication 
costs, high design costs, and design that can be divided into modules for independent work of 
one or more contributing innovators (Baldwin & von Hippel, 2009, p. 18), the framework is 
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viable only under these conditions. The internet enables low communication costs (Baldwin & 
von Hippel, 2009, p. 16). In addition, modular design methods are nowadays well understood 
(Baldwin & von Hippel, 2009, p. 23), hence, easy to apply. Two conditions for the viability of 
open innovation within the environment of universities are met. But still it depends on the IP 
itself if its design costs are high or not. The costs might be assumed high for university 
research, because of their valuable IP resulting from yearlong research. However, design costs 
for IP might differ from case to case depending on design requirements and need to 
investigate for each IP itself. The theoretical framework is illustrated in Table 2. It suggests 
that the innovation success could be advanced by letting people work at stages of the 
innovation process that suit best their personality trait. 
Open Innovation Research Discovery and Market Exploitation 
D–I–A model 
Discovery Incubation Acceleration 
Competencies 
Conceptualisation, Basic 
Research 
Experimentation, 
Technical and Market 
Learning 
Commercialisation, 
Investment 
Expertise 
Creating, Recognising, 
Elaborating, Articulating 
Opportunities 
Evolve Opportunities 
into Business 
Propositions 
Management Skills 
Table 2: Theoretical Framework Matching the Open Innovation concept with the D–I–A model and different 
personality traits 
Source: Own representation 
3 Literature Review 
This chapter reviews relevant literature for this research aim. It is divided into four sections. 
Each section conveys and critically analyses issues relevant to approach the research aim. The 
discussion allows to raise four research questions. The first section will show reasons that 
cause a lack of innovation for IP that derived from research either in companies or 
universities. The second section discusses open innovation as an opportunity to foster or 
facilitate innovation in or for companies. The third section provides an overview of measures 
that are undertaken to foster innovation at universities. The fourth section explains the 
approach by which those measures are implemented at universities. 
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3.1 Reasons for a Lack of Commercialising IP Derived from Research 
Outcomes 
IP derived from research is important to the universities, as the “IP constitutes most of what 
universities have to commercialise” (Collier, 2007, p. 58). This section points out the barriers 
that prevent companies and universities in translating their IPs derived from research 
activities into innovations. The challenges are general difficulties when innovating or consider 
public policy, resistance to change, a university’s corporate culture, business incubators and 
the gap between research and commercialisation. 
3.1.1 Challenge to Overcome Inertia 
It is worth mentioning that companies prefer stability than change (Porter, 1990, p. 584). This 
contradicts the basis of innovation. An invention has to be made. This goes hand in hand with 
forwarding new ideas or IP. The bias towards habit is strong, hence, the challenge for 
companies is to change old ideas and techniques (Porter, 1990, p. 584). Even though big 
companies depend and rely on breakthroughs, they miss the supportive infrastructure that 
enables inventions to become innovations (O’Connor, 2006, p. 62). Companies need to 
stimulate, support and force innovation by an appropriate home environment (Porter, 1990, p. 
584). For the reach of new opportunities and circumstances, companies should act 
proactively. Therefore Porter (1990, p. 584) suggests exposure to new markets and 
technological opportunities, improvement in scientific and knowledge skills, expansion and 
upgrade of employees’ skills, and conquest of complacency and inertia. With regard to 
universities, it seems they meet those conditions. They often compete in state-of-the-art 
research, have high skilled researchers and teach students to acquire those skills. Referring to 
their own challenges, which were discussed earlier, they might be trapped in complacency and 
inertia. 
3.1.2 Risks and Uncertainty in Innovation 
The development of radical innovation bears risks and uncertainty in terms of potential 
outcomes (O’Connor & McDermott, 2004, p. 11), stochasm and length in time of the 
innovation’s life cycle (O’Connor, 2006, p. 65). The risks are linked to the yearlong 
development time, i.e. often 10 year or more, and the high investment of millions of dollars 
for radical innovation (O’Connor & McDermott, 2004, p. 11). Further, companies face risk 
when they cannot commercialise the outcome of their research and development activities 
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(Chesbrough, 2006b, p. 6). Consequently, they deal with troubles regarding spillovers 
resulting from those R&D outcomes (Chesbrough, 2006b, p. 6). 
3.1.3 The Gap between Research and Business 
Technology transfer officers assume that less than half of university IP with commercial 
potential is disclosed to them (Thursby & Kemp, 2002, p. 121). This might be due to a lack of 
realising the commercial potential of the IP by involved parties (OECD, 2013a, p. 81). In the 
context of companies, Chesbrough (2006a, p. 20) distinguishes between two separated units. 
The first is the R&D unit regarded a company’s cost centre and the second is the business unit 
described as the profit centre. A buffer is set up between these two units. It files R&D projects 
and makes them accessible for the business unit (Chesbrough, 2006a, p. 20). It might be 
regarded as a interstation for R&D projects between the two units. Nevertheless, R&D 
projects rest on this interstation until the business unit finds commercial application for them, 
i.e. commercial potential is recognized. Compared to the D–I–A model (Arteaga & Hyland, 
2014; O’Connor, 2006), the buffer is placed between the D and the I–A. It serves as a bridge 
that connects the D with the I–A. But for the time both units neither pursue nor use a project, 
the project “sit[s] on the shelf” (Chesbrough, 2006a, pp. 20-21). In the context of universities, 
IP derived from research sits also on shelfs if no one pushes it forward and finds market 
application. In this case the shelf does not serve as a buffer anymore, but rather is the last 
station for the IP. A university usually misses a business unit that actively pulls IP out and 
takes it into I–A. The next paragraph acknowledges personality roles at the different units and 
their diverse characteristics. This will provide insights at a micro level of the innovation 
process regarding the executing individuals. 
3.1.4 Acknowledgement of Different Personality Roles in the Innovation Process 
Roberts and Fusfeld (1982, pp. 8-9, 15-16) identified five critical functions in the innovation 
process, i.e. idea generating, entrepreneuring or championing, project leading, gatekeeping 
and sponsoring or coaching. They linked the functions to personal characteristics and 
organizational activities. A person in the first function generates new ideas, seeks for 
breakthroughs, works comfortably with abstractions and does well in problem-solving (E. B. 
Roberts & Fusfeld, 1982, p. 15). It is reasonable to link this function with the initial steps of 
the innovation process in which an idea is generated, a discovery is made and research is 
conducted. The entrepreneuring or championing function may be linked to the market launch, 
because strong interests in application characterize the role. However, this function is 
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associated with selling the idea to other organizational internal members (E. B. Roberts & 
Fusfeld, 1982, p. 15). The former linkage to market launch is doubtful. The remaining 
functions lack a self-evident connection to the innovation process. Their descriptions such as 
providing leadership and motivation to the team for the project leading function, passing 
information to others for the gatekeeping function and helping people to develop their talents 
for sponsoring or coaching function, appear to have a supportive role in the innovation 
process rather than an executing function. O’Connor and McDermott (2004) studied the 
relevance of human connections with regard to the development of radical innovation. They 
extended Roberts and Fusfeld’s (2004, p. 15) functions by two more roles, i.e. opportunity 
recognizer and project alumni. The opportunity recognizer extends or accomplishes the role of 
the idea generators (O’Connor & McDermott, 2004, p. 15). Whilst labs in companies or 
universities generate ideas and discover technical phenomena, opportunity recognisers are 
able to tie the idea with a commercial application (O’Connor & McDermott, 2004, pp. 15-16). 
The latter actually establishes a justification for the project that convinces senior managers for 
investment (O’Connor & McDermott, 2004, p. 16). This role is characterized by versatile 
curiosity, familiarity with technology breadth and “at least introductory knowledge of 
potential application markets” (O’Connor & McDermott, 2004, p. 16). Even though the roles 
are characterised by different personality traits, the importance of a connectivity and network 
between them is crucial. Similarly, Callon (1990, p. 133) acknowledges three poles, i.e. a 
scientific, technical and market pole, with actors in those poles. The actors are heterogeneous 
and by interaction they generate new goods and services (Callon, 1990, p. 133). O’Connor 
and McDermott (2004, pp. 17, 26) understood the importance of connecting the seven roles 
with each other, especially idea generators with opportunity recognizers. Their study’s 
outcome recognised only few firms proactively support this connectivity. Other companies 
risk losing the opportunity for radical innovation, because the great ideas get dropped 
(O’Connor & McDermott, 2004, p. 17). The Organization for Economic Co-operation and 
Development (OECD) (2003, pp. 13, 18) conducted a survey and reported that involvement of 
researchers or a close tie to them is important for further development of inventions.  
3.1.5 Difficulties for Incubators 
Studies (Mian, 1996; Tavoletti, 2012) show that incubators face challenges when helping to 
build up businesses. The OECD (2003, pp. 9, 17) poses that the grant of IP rights support and 
stimulate the commercialisation of research outcomes, e.g. through start-ups or academic 
spin-offs. But the OECD (2003, p. 10) also points to policy issues that come along with IP 
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funded by public means in OECD countries. Policies are changed on the national level, e.g. 
the Bayh-Dole Act grants universities in the United States of America the ownership of 
patents that derived from federal research outcomes (OECD, 2013a, p. 14). In contrast, 
publicly funded organisations such as universities lack to disseminate such policies among 
faculties and researchers (OECD, 2003, p. 11). Further, policy issues refer to licensing funds, 
limited access to research results, efficiency and costs of research, reorientation to more 
money-making fields and conflicts of interest (OECD, 2003, p. 10). IP rights and conflicts of 
interest are important in the policy development for university business incubators (Mian, 
1996, p. 205). Those incubators are also overwhelmed with the maintenance and management 
of teaching loads, work-load balance and impact of tenure (Mian, 1996, p. 205). Tavoletti 
(2012) limited his study on non-profit technology incubators. He (2012, p. 438) suggests 
keeping the businesses isolated from market force, because in this way businesses can 
develop and build up their capabilities. An open innovation concept for developing further IP 
to market ready stage has to acknowledge issues about IP rights and time to market.  
Australia’s struggle to commercialise research is due to policy neglect and policy mistakes 
over the years (Stewart, 2015). Stewart (2015) argues that none of innovation-related 
government statements led to fundamental change in the innovation system, because they 
failed to understand the relationship between invention and industry development. He calls for 
three “ingredients”, i.e. public interest, flexible government support and working across 
boundaries in other fields, because those contributed to the success in the medical field. The 
last “ingredient” corresponds to the exchange of knowledge and technology in open 
innovation. Public policy must recognize this opportunity and motivate researchers for 
knowledge or technology exchange. But also universities themselves could take this effort and 
ask their researchers for commercial application of research outcomes. 
3.2 Open Innovation for Facilitating Innovation in Companies  
Since the first publication and presentation of open innovation by Chesbrough (2003), the 
concept has impacted research and practice (West et al., 2014, p. 806). This section provides 
an overview of both. The first section presents the research on open innovation. It discusses 
the barriers, risks and benefits of open innovation. Further, it shows concepts for integrating 
open innovation in a company’s innovation process. The second section illustrates examples 
from practice. Hereby, it presents three ways how companies are related to open innovation. 
The companies either open up their innovation process for new ideas, function as 
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intermediaries between inventors and innovators or their business model is totally based on 
open innovation. 
3.2.1 Studies on Open Innovation in Companies 
Researchers acknowledge internal barriers of a company in regard of open innovation. It is 
difficult for a company to find the right partner and keep a balance between daily business 
and open innovation activities (Enkel, Gassmann, & Chesbrough, 2009, p. 312). Further 
companies might lack sufficient time and financial resources (Enkel et al., 2009, p. 312). It 
was assumed that small to medium sized enterprises (SMEs) lack resources for looking 
outward, hence, they faces a barrier to open innovation (Spithoven, Vanhaverbeke, & 
Roijakkers, 2013, p. 555). However, this is at the same time the main reason to look beyond 
their own boundaries in order to get new knowledge and ideas (Spithoven et al., 2013, p. 555). 
Enkel, Gassmann and Chesbrough (2009, p. 312) identify risks posed by open innovation 
activities. Those risks are a loss of control and knowledge as well as an increase in complexity 
and coordination costs. In a comparison with large companies, SMEs are more exposed to 
risks such as dependence on outside parties (Spithoven et al., 2013, p. 555). The openness 
towards search strategies is examined on its influence on a company’s innovative 
performance (Laursen & Salter, 2006). The study provides evidence that although external 
search for knowledge has a positive impact on innovation performance, manufacturing 
companies risk an “over-search”. This is because the external search, i.e. either defined as 
breath by the number of sources or channels or as depth by the extent for drawing deeply from 
one source or channel, has an inverted u-shape when measuring the influence on the 
innovative performance (Laursen & Salter, 2006, pp. 142-143). Nevertheless, companies have 
difficulties to receive suggestions from external contributors, even when they ask customers 
for cooperation (Dahlander & Piezunka, 2014, p. 824). The same study found that 99% of 
companies receive less than one suggestion a day, suggesting that success stories of open 
innovation such as from Dell company are not the usual case (Dahlander & Piezunka, 2014, p. 
824). Faems et al. (2010, p. 794) evaluated direct and indirect impact of a company’s diversity 
of technology alliance on costs, that were defined as value-enhancing or cost-increasing 
effects. They found that the direct impact increased the costs (Faems et al., 2010, p. 792). In 
contrast, the indirect impact via internal innovation efforts and performance of product 
innovation was negative, i.e. value-enhancing effect (Faems et al., 2010, p. 793). In total, the 
indirect value-enhancing effect was lower than the the direct cost-increasing effect (Faems et 
al., 2010, p. 794). This result asks managers to be cautious in considering external 
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collaboration as it is not only beneficial, especially short-term collaborations seem to be 
pessimistic on profit margins and hide long-term benefits (Faems et al., 2010, p. 794).  
The cooperation with externals positively affects the innovativeness (Enkel et al., 2009, p. 
312) for SMEs and large companies (Spithoven et al., 2013, p. 555). A company’s openness 
in terms of getting information from external sources, technology and market input influence 
technology-based innovation (Edward B. Roberts, 2007, p. 38). Roberts (2007, p. 38) reports 
that all studies on effective innovations prove that external technology has significant 
influence on innovations’ success. Open innovation helps companies to better understand 
customer needs and be aware of competitors’ activities (Edward B. Roberts, 2007, p. 38; 
Wallin & von Krogh, 2010, p. 147). In addition, it also provides companies to reduce the time 
to market (Enkel et al., 2009, p. 312; Wallin & von Krogh, 2010, p. 147). Wallin and von 
Krogh (2010, p. 147) take also advantages such as cost reduction, shared risk in development 
of products or services, commercial use of knowledge or technology and improved company’s 
image and reputation into account. Spithoven et al. (2013, p. 556) conducted a large-scale 
survey for data collection and a following regression analysis to compare SMEs with large 
companies in regard of innovation success based on open innovation. They found a positive 
effect of open innovation activities on a company’s innovation success. The influence is not 
significantly higher for large companies (Spithoven et al., 2013, p. 556). Therefore, the 
authors refused to assumption that large companies are better in sensing, assimilating and 
integrating external knowledge. But later they supported the idea that SMEs lack resources, 
because the benefit less from search strategies compared to large companies. This creates 
confusion about the comparison of SMEs with large companies and their resources. Unlike 
large companies, SMEs benefit from open innovation activities as revenues from new 
products or services a percentage of the total turnover increase (Spithoven et al., 2013, p. 
556). In addition, Spithoven et al. (2013, p. 556) found that benefits from using mechanisms 
for IP protection plays a more important role for SMEs than large companies. Hence the 
authors concluded that the appropriability issue regarding innovations is more valuable for 
SMEs than large companies. Evidence is given that a company’s diverse portfolio of 
technology alliances has direct impact on its internal innovation efforts (Faems et al., 2010, p. 
791). This finding supports the paradigm of open innovation that external collaboration 
positively influences internal innovation efforts that has a positive impact on innovation 
performance of products (Faems et al., 2010, p. 793). 
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Literature discusses different issues regarding open innovation. This becomes clear with the 
already discussed topics in terms of barriers, risks and benefits of open innovation. But, West 
(2014, p. 808) identified IP protection to be an important issue in the context of open 
innovation. The authors (2014, p. 808) understand “the importance (and desirability) of strong 
rights for inventors to appropriate the returns to their inventions.” They found two extremes in 
the literature supported by David Teece for strong and by Eric von Hippel for weak 
appropriability of IP. Teece (2006, p. 1145) assesses that small companies or individual 
entrepreneurs have difficulties to profit from innovation if they do not appropriate IP. Strong 
appropriability favours the outbound model of open innovation (West et al., 2014, p. 808). In 
the outbound model knowledge leaves a company and enters a new company, e.g. by out-
licensing IP. In contrast, weak appropriability of IP benefits economically inventors as well as 
the society (von Hippel & von Krogh, 2006, p. 304). While inventors gain profit from sources 
that still may stay private to them, they fund public goods with their IP (von Hippel & von 
Krogh, 2006, p. 304). In this context, free revealing of novel products or services is the basis 
of open innovation (von Hippel & von Krogh, 2006, p. 304).  
The open innovation model initially suggests two models of knowledge flow (West et al., 
2014, p. 809). The two models are inbound and outbound or also known as outside-in or 
inside-out process. The former describes knowledge flow from outside of a company’s 
boundaries into the company. The latter presents the process in which knowledge flows from 
within a company to the outside. Only a year after the initial model of open innovation, 
researchers found a gap for a third model regarding the knowledge flow. Hence, a model that 
combines both the inbound and the outbound model is referred as the “coupled” model 
(Gassmann & Enkel, 2004, p. 6). Researchers (Enkel et al., 2009, p. 311; West & Bogers, 
2014, p. 818) argue that the inbound model got more attention in research than the outbound 
model. Furthermore, the outbound model gets even less attention than the coupled model 
(West & Bogers, 2014, p. 818). This might be related to the issue of appropriability and that 
companies do not know if they should disclose their IP with or without a fee, hence, the 
outbound model might not me that common in practice. 
After the first decade passed, West et al. (2014) provide an outlook for future directions on 
research about open innovation. They (2014, p. 809) recognized increased attention on non-
pecuniary motivations and open innovation being applied in the non-profit context, including 
universities. However, they (2014, p. 809) missed more applications on this issue during the 
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process of the special issue after the first decade. Hence, they (2014, p. 809) encourage 
research to explore open innovation more in the not for profit context. 
A study reveals that external search breadth and depth are important for different types of 
innovation, hence, they become relevant at different stages of the product life cycle (Laursen 
& Salter, 2006, p. 146). It suggests that search depth is most relevant for radical innovation, 
because at the beginning of a product life cycle a technology pivots and at that time 
companies need to focus on little but knowledgeable sources. For instance, component 
suppliers, lead users or universities know key technologies that are crucial for a products 
development (Laursen & Salter, 2006, p. 146). At later stages of a product’s life cycle, more 
sources become specialists in the innovation system (Laursen & Salter, 2006, p. 146). 
Therefore, the study advises companies to seek for search breadth, i.e. access many search 
channels. In this way, existing products improve significantly, because existing technologies 
are combined in new ways (Laursen & Salter, 2006, p. 146). 
Though conducted on software companies and not on universities, Bretschneider et al. (2008, 
p. 505) aimed to develop a concept that supports external stakeholders to create and 
implement innovation along the entire innovation process. This concept seeks to enable 
participation at all stages of the innovation process, rather than solely implement open 
innovation at the most common stage of idea generation (2008, p. 505). For this aim the 
researchers (2008, p. 506) understood that organisational and technical requirements are 
needed to build a virtual community for innovation. The organisational requirement has to 
address motivation for participation and build a social framework. In regard of motivational 
aspects, web-based platforms based on open innovation use different motivation systems to 
attract different personality roles in the innovation process (Battistella & Nonino, 2013, pp. 
229, 233). Designing a social network includes the development of norms, rituals and policies 
guiding members to get know each other, collaborate and debate. Technical requirement asks 
for adequate tools on an IT-based platform that supports communication, collaboration and 
idea visualisation and presentation. 
3.2.2 Open Innovation in Companies 
Open innovation is implemented in companies in different ways. This section gives examples 
of companies that support or implement open innovation in order leverage own or other 
company’s innovation. 
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Collective creativity suffered from IP (Albors, Ramos, & Hervas, 2008, p. 198). Creative 
Commons (https://creativecommons.org/) brought innovation to this issue and helps to foster 
collective creativity or open innovation in regard of copyrightable work. Sharing work by 
Creative Commons’ licenses limits the scope of copyright without giving up the right (Albors 
et al., 2008, p. 196). The organisation aims helping people to share ideas and knowledge with 
each other around the world. Flickr (https://www.flickr.com/), a platform for sharing photos, 
integrated and benefited by Creative Commons. Anyone can share photos on the platform and 
allow others to reuse photos under certain conditions. The sharing person prescribes the 
conditions by choosing from possible Creative Common licenses that indicate others different 
opportunities how to reuse the photo. Even businesses might be allowed to reuse photos for 
commercial purposes. Figure 6 shows an example of a picture shared by the National Library 
of Ireland on The Commons on Flickr. The red rectangle was added to highlight the Creative 
Common licence for the shared picture. For this particular picture, there are no restrictions of 
copyright.  
 
Figure 6: Picture on Flickr Shared by Creative Commons’ License 
Source: Flickr.com ([no date]), [https://www.flickr.com/photos/nlireland/26827225555/], (assessed August 6, 
2016). 
A study reveals that IP is less a restrictive variable for collaboration models in social context 
and the academic context for learning (Albors et al., 2008, pp. 199-200). In contrast, the 
academic scientific subcontext suffers from IP, because it limits science to expand and for 
collaboration (Albors et al., 2008, p. 200). Hence, these results might question Creative 
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Commons in the context university science collaboration or use and remix research outcomes 
between university members. Nevertheless, Albors et al. (2008, p. 201) give recognition to 
publications via Open Access. 
In 2007, Cisco (http://innovationgrandchallenge.cisco.com/) organised its first online 
competition for generating ideas (Schweitzer et al., 2012, p. 32). The company sought 
innovative solutions regarding IT networks. To ensure feasibility of suggestions, applicants 
had to add a business plan to their ideas (Schweitzer et al., 2012, p. 32). In this example, 
Cisco opened its innovation process at the very beginning and gathered for new ideas. Figure 
7 is a screenshot of Cisco’s Innovation Grand Challenge website nowadays. It shows that the 
institution is also now active in sourcing ideas from outside. 
 
Figure 7: Innovation Grand Challenge of Cisco for Idea Sourcing 
Source: Cisco ([no date]), [http://innovationgrandchallenge.cisco.com/], (accessed August 6, 2016). 
Although those ideas need to be examined, idea collection from external stakeholders as open 
innovation is assumed as the easiest and simplest approach to obtain knowledge (Dahlander & 
Piezunka, 2014, p. 807). IBM is often referred as an example for implementing open 
innovation in the business model (Chesbrough, 2003, p. 93; Gassmann et al., 2010, p. 215; 
West & Gallagher, 2006, p. 325). For instance it started the open source initiative with the 
operating system Linux (Chesbrough, 2003, p. 106) as exemplified in Figure 8 or builds 
alliances, e.g. with Eidgenössische Technische Hochschule (ETH) Zürich in Switzerland as 
illustrated in Figure 9, that allow involved partners to commercialise and publish jointly 
developed IP (Gassmann et al., 2010, p. 216). 
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Figure 8: IBM’s Linux as Open Innovation for Open Source Software  
Source: IBM ([no date]), [http://www-03.ibm.com/ibm/history/ibm100/us/en/icons/linux/], (accessed August 6, 
2016). 
 
 
Figure 9: IBM’s Alliance with ETH Zürich for Fostering Innovation 
Source: IBM ([no date]), [http://www.research.ibm.com/labs/zurich/brnc.html], (accessed August 6, 2016). 
 
Schweitzer, Buchinger, Gassmann and Obrist (2012, p. 35) found out in a study together with 
Emporia (http://www.emporia.co.uk/home/), which is a company specialized in 
manufacturing mobile phones for senior citizens, that idea competitions are good for 
generating ideas. However, such competitions contribute less to improve customer 
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understanding (Schweitzer et al., 2012, p. 38). The researchers indicate that focus groups 
serve better to understand customer needs. This study points to the importance to understand 
the aim of an idea competition. As shown earlier, a company that opens its innovation process 
to external stakeholders has the interest to generate innovative ideas for new market 
exploitation. It is questionable if understanding the needs of existing customers contributes to 
this goal. Drucker (1998, p. 14) explained that not only looking at the need, but also at the 
opportunity can lead to innovation. Tchibo (http://www.tchibo-ideas.de/aktionen/) is 
originally a coffee company in Germany, but it sells also cloths and household products. The 
company posts weekly challenges to its community asking for comments and private pictures 
on a particular topic. Pictures might not be that common for generating ideas, but they provide 
vivid insights into customers’ daily lives. Figure 10 is a screenshot of Tchibo contest sourcing 
pictures of homemade cakes by its community members. Those pictures show Tchibo what 
kind of cakes are mostly made by its customers and might give the company hints to what 
kind of baking pans should be offered next in its shop. 
 
Figure 10: Tchibo’s Contest on Sourcing Pictures of Easter Cakes from Its Community 
Source: Tchibo (2016), 
[http://www.tchibo-ideas.de/produkttest/detail/news/131-tchibo-backwettbewerb/gallery-page/2/#backvoting], 
(accessed August 6, 2016). 
 
Starbucks (http://mystarbucksidea.force.com/apex/ideaHome) collects ideas from its 
community regarding products, experience in store and involvement, e.g. for building 
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community and social responsibility of the company itself. The company’s open innovation 
platform on the internet for idea sourcing from its community is pictured in Figure 11. The 
screenshot shows that product ideas are grouped by food, drinks and other topics relevant to 
the company. 
 
Figure 11: Starbucks’ Website for Idea Sourcing from Its Community 
Source: Starbucks (2013), [http://mystarbucksidea.force.com/apex/ideaHome], (accessed August 6, 2016). 
 
Lego (https://ideas.lego.com/) and Threadless (https://www.threadless.com/) seek design 
ideas from customers and other stakeholders for new Lego toy sets or t-shirt prints. Figure 12 
and Figure 13 are screenshots that depict the process as shown on the companies’ websites of 
how their customers’ ideas are developed to products. 
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Figure 12: Lego’s Open Innovation Process from Sourcing Ideas to New Product 
Source: Lego (2016), [https://ideas.lego.com/], (accessed August 6, 2016). 
 
 
Figure 13: Open Innovation at Threadless 
Source: Threadless (2016), [https://www.threadless.com/how-it-works/], (accessed August 6, 2016). 
 
They also, as previous companies, opened their innovation process at the very beginning, i.e. 
at the stage of ideation. But they left the decision if a new idea should be launched to the rest 
of the community, i.e. other people who are registered as members and allowed to vote on 
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ideas. Both companies develop and produce a new idea only when a design gets enough votes 
or presales by the community. In this regard, they opened also the end of the innovation 
process to the community. Although the community is not involved in launching decisions 
such as marketing, it has the power to decide whether or not an idea should be brought to 
market. Piller ([no date], page 6) argues that co-creation as implemented by Threadless makes 
most “sense in markets where customer demand is very heterogenous, a common situation 
today.” Threadless takes advantage of having a basic product, i.e. the t-shirt, with 
“homogenous” demand, but let the design of the t-shirt, which has “heterogeneous” demand, 
be designed and decided by its customers as. Automobile manufacturer BMW 
(https://www.bmwgroup-cocreationlab.com/home) established a co-creation lab to engage 
customers in the company’s innovation process. A screenshot of the website of BMW’s co-
creation lab for its community is shown in Figure 14. 
 
Figure 14: BMW’s Co-Creation Lab  
Source: BMW ([no date]), [https://www.bmwgroup-cocreationlab.com/cocreation], (accessed August 6, 2016). 
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Various projects, e.g. workshops, ideation and design contests, survey/innovation studies and 
online discussion boards, seek innovative contribution from customers in different topics, 
amongst others engineering, service and maintenance, sustainability and environment and 
sales and marketing. Further examples, i.e. Volkswagen, Ford, Lufthansa and Open Design 
that use an open innovation approach are illustrated in Figure 15. 
 
Figure 15: Further Examples of Companies Using Open Innovation 
Sources: Volkswagen ([no date]), [http://www.app-my-ride.com/], (accessed August 8, 2016); Ford ([no date]), 
[http://www.ford-ideenwettbewerb.de/pool.php], (accessed August 8, 2016); Lufthansa Cargo ([no date]), 
[https://innovation.lufthansa-cargo.com/start.php], (accessed August 8, 2016); Kadushin (2015), 
[http://www.ronen-kadushin.com/index.php/open-design/], (accessed August 8, 2016). 
 
Open Design is special in terms of product development, production, and distribution. It 
publishes designs online. It allows anyone to download, copy, modify, and produce design 
under the license of Creative Commons to any. 
This section presents some companies that operate as intermediaries between research and 
development. A longer list with intermediaries is provided by Diener and Piller (2010, pp. 33-
34) in their study that aims to understand the working concepts of intermediaries. Those 
companies support other organisations’ open innovation. The companies help that IP from 
inventors get transformed into commercial application by innovators. They arbitrate between 
inventors and innovators or they fill in the gap between the D and the I–A. In this case the 
inventors are highly skilled individuals. Innovators are industrial companies or organization, 
e.g. non-profits or governmental organizations, looking for breakthrough ideas. Intermediaries 
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are companies such as InnoCentive (https://www.innocentive.com/), IdeaConnection 
(https://www.ideaconnection.com/), NineSigma (http://www.ninesigma.com/) or Brainrack 
(http://www.brainrack.com/). They bring innovators and inventors together. For illustration of 
an intermediary, Figure 16 is an example and shows a screenshot of InnoCentive. Only by 
scrolling one site down, the website visitors can chose if they want to solve a problem or run a 
challenge on InnoCentive. 
 
Figure 16: InnoCentive as an Example of an Open Innovation Intermediary between Inventors and 
Innovators 
Source: InnoCentive (2016), [https://www.innocentive.com/], (accessed August 6, 2016). 
 
Innovators present a challenge in their field of interest, e.g. a description of a problem they 
want to solve but do not yet have a solution for it, on a intermediaries’ website. Individuals 
can then access the challenge and submit suggestions how to solve the problem. In this way 
intermediaries crowdsource ideas for innovators from inventors. Innovators motivate 
participation with awards for the winning solution. Usually, they get full IP rights of any 
submission as the inventors agree upon transferring the rights by submission. Brainrack is an 
intermediate that connects students and companies together. Some intermediaries, e.g. 
IdeaConnection, have also an idea generation tool. This tool provides innovators with new 
ideas and expert inventors’ discussions. It works the opposite way than a challenge. Rather 
than presenting a challenge to source ideas, inventors gather through ideas that are in the pool 
and see if an idea suits their business. 
Quirky, a New York based company, opened most of the innovation process for bringing new 
product ideas to market. The company crowdsourced ideas for simple physical products from 
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its community, i.e. registered members, and presented the ideas on its website. Based on open 
innovation the community could hand in own as well as vote and comment on other members’ 
ideas to improve and advance ideas. The community together designed, named, decided on 
product’s tagline and made market research. If an idea got enough votes and presales, Quirky 
would have produced and put the product on the market. As the second research question 
aims to understand a business process of a company that is based on open innovation, a more 
detailed presentation of Quirky will be presented in Chapter 5.2. Quirky is chosen for this 
aim, because almost the complete innovation process of the company is based on open 
innovation. 
3.3 Solutions for Fostering Innovation in Universities 
3.3.1 Examples of Best Practices 
Universities at the institutional level take effort to encourage exchange of knowledge and 
technology with industry and public institutions (Padilla-Meléndez & Garrido-Moreno, 2012, 
p. 434). Great examples of universities that established a spirit of entrepreneurship within 
their environment are: Massachusetts Institute of Technology (MIT) with Kendall Square and 
Stanford University (Stanford) with Silicon Valley and StartX. Over time high-tech 
companies settled down near to the universities and co-operations for innovations between 
universities and companies evolved. Translation Fellows Program (TFP) encourages postdocs 
to commercialise technology that was developed in MIT research. It is a one year program 
helping postdocs to understand commercial opportunity for IP generated through research, 
create a business model, connect with MIT’s entrepreneurship ecosystem and many more 
(Massachusetts Institute of Technology, 2016). The second example started its history back in 
the 1930s when Stanford’s professor Frederick Terman encouraged his students to build 
startups, e.g. William Hewlett and David Packard (Tajnai, n.d.). He supported knowledge and 
people exchange between the university and industry (Tajnai, n.d.). Stanford provided usage 
of physics laboratories for free and invested money in projects for supplies (Tajnai, n.d.). This 
is referred to as “birth of the silicon valley” (Tajnai, n.d.) and nowadays still other universities 
or cities try to reproduce Silicon Valley in their own environment, e.g. the Silicon Alley in 
New York.  
More recently, other universities recognized their value of research and give support for 
entrepreneurship in different ways. In Helsinki three universities with initially different 
focuses merged and established Aalto University in 2010. The merger aims for 
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interdisciplinary cooperation and is a “unique node of research, development and innovation” 
striving for social impact (Aalto University, 2016). New Venture Facility (now called 
CoMotion) is a business incubator of University of Washington (UW). It was selected the best 
university business incubators in 2014 according to the University Business Incubators Global 
Index (LaFond, 2014). Located on campus, the incubator benefits UW’s faculties and students 
by providing office equipment, meeting rooms, internet access and letting fellows share 
solutions and experiences (Comotion incubator, 2015). Fellows can easily engage with 
startups while costs and distractions are reduced (Comotion incubator, 2015). 
Even though all universities support differently innovation in their environment, they have an 
active approach in common. They provide researchers and students with necessary means, 
e.g. by providing access to university owned equipment, teach entrepreneurship or support the 
exchange between university and industry. Looking at those examples as best practices, the 
active approach by the university as an institution might be key for innovation success. 
3.3.2 Approaches and Features for Innovation Derived from University Research 
This section reviews studies about approaches and its features that support the innovation 
process at universities. It focuses on initiatives that can be undertaken by universities, rather 
than overall approaches also for other instances such as governments or businesses. Hence, 
universities should consider them when striving to foster commercial application of IP 
derived from research activities. Generally, on a meta level of the institution, the university 
needs to internally develop missions and policies that support research commercialisation 
(Collier, 2007, p. 63). 
It might be obvious, but products or services without value are unlikely to penetrate the 
market. Universities, as any other businesses, have to produce IP of innovative and 
marketable technology (Gulbranson & Audretsch, 2008, p. 257). Without newness and 
marketability commercialisation success is regardless. Nevertheless, reaching commercial 
viability requires capital available also in the early stages in the innovation process (Collier, 
2007, p. 63). Universities could provide this capital in order to detect the appropriate market 
application for IP. 
Support infrastructures such as science parks or incubators serve as intermediaries 
encouraging research and technology activities and collaboration between university and 
industry. They are though independent organizations included in this section, because of their 
tie linkage to university. In regard to foster research commercialisation findings for support 
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infrastructures are regarded as useful, because they aim as technology transfer offices at 
universities to bring research outcomes to market. Those infrastructures increase the 
likelihood of publications and collaboration between university and industry (Minguillo & 
Thelwall, 2014, pp. 1069, 1073). Specifically, research parks and campuses might be the best 
support infrastructures, because of proving conditions that are most likely to favour R&D 
activities and cross-fertilisation (Minguillo & Thelwall, 2014, p. 1073). The starting time for 
publications or collaborations was on average one year after the foundation of research 
campuses and incubators (Minguillo & Thelwall, 2014, p. 1073). It is assumed that this is due 
to the strong research bases or focus on supporting academic spin-offs and new ventures 
(Minguillo & Thelwall, 2014, p. 1073). Additionally, support was found that the age of 
support infrastructures negatively correlate with collaboration building (Minguillo & 
Thelwall, 2014, p. 1073). Nevertheless, universities do not significantly improve their 
patenting activity, publication or collaboration outcomes while encouraging research 
commercialisation through support infrastructures (Minguillo & Thelwall, 2014, p. 1074). But 
they do benefit with an increase in academic spin-offs and research contracts (Minguillo & 
Thelwall, 2014, pp. 1074-1075). Because of poor results of research commercialisation, the 
author (Minguillo & Thelwall, 2014, p. 1077) questions the value of creating the support 
infrastructures. Therefore, he asks for re-assessing them. Placing support infrastructures 
within universities might be more fruitful from the university’s point of view. In this case, 
they could focus more on exploiting university research. New support infrastructures at 
universities might as well be more successful than old ones. But they have to provide 
appropriate conditions to foster and keep the focus on research exploitation. 
Offices for technology transfer at universities support researchers with the commercialisation 
process. Their activities include such as bringing awareness to researchers about IP processes 
and requirements, assisting in IP or patent protection, assessing market potential, identifying 
and finding partners, negotiating agreements for licenses, building start-ups or finding 
investors (Collier, 2007, p. 57). Such offices that are implemented within the university might 
be more fruitful than those independent from university. This thought is due to the fact that 
engagement of researchers in knowledge transfer exchange with the industry is influenced by 
the negative image for researches in such engagement (Padilla-Meléndez & Garrido-Moreno, 
2012, p. 417). This means that academics have a negative connotation of knowledge transfer 
exchange with industry (Padilla-Meléndez & Garrido-Moreno, 2012, p. 433). This study was 
conducted in an open innovation context where universities share knowledge and cooperate 
with external organization. The negative image for researchers might be less important if 
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knowledge sharing and cooperation happen within the university, e.g. across schools and 
faculty. The university’s “internal” environment might be even more of an issue when IP still 
needs further nurturing and pivoting before finding right market application. In this case the 
researchers might have less negative connotation to commercialization as they are not 
themselves directly in touch with the industry. Tensions and disagreements might be more 
present in cooperations with external organisations than within university with other 
members. Further, technology transfer offices might be needed organization at university that 
fulfils the right research development balance. Besides research, practicality of applied 
development is identified to be crucial for idea generation for MIT researchers (Peters & 
Roberts, 1969, p. 189). Including both research and development in technical content of 
researchers’ jobs is found to be fruitful to engage researchers in creative work as well as in 
“real-world” problems (Peters & Roberts, 1969, p. 189). As technical transfer offices offer 
help for IP development and commercialisation, they actually build the research counterpart 
for development. Maybe, universities should claim compulsory engagement in development 
of research outcomes for researchers. A study revealed drivers that evolve university industry 
linkage (Plewa et al., 2013). Results suggest technology transfer offices need to train 
researchers how to build relations to industry. Further, they must establish mechanisms for 
communication that might allow feedback loops, re-evaluation of expectations and 
deliverables of projects (Plewa et al., 2013, p. 39). Well mechanisms support the development 
of understanding and trust between partners (Plewa et al., 2013, p. 39). Both, understanding 
and trust between partners are previously identified as relevant drivers to commercialise 
research outcomes through a university industry linkage (Plewa et al., 2013, p. 31). Therefore, 
universities should offer technology transfer offices that are willing (Gulbranson & 
Audretsch, 2008, p. 257), provide needed resources (Collier, 2007, p. 57) and claim 
development as researcher’s job content (Peters & Roberts, 1969, p. 189) to assist the process 
of IP commercialisation. 
As discussed in the context of companies, also in the context of universities collaboration is 
important. Social networks are found to be crucial for university researchers to communicate 
(Edward B. Roberts, 2007, p. 111) and to engage in knowledge transfer exchange in an open 
innovation context (Padilla-Meléndez & Garrido-Moreno, 2012, p. 433). This finding 
contradicts the previous negative image for researchers in such engagements. Nevertheless, it 
asks researchers besides building social networks with businesses, to collaborate also with 
university administrators and directors of university technology transfer offices (Padilla-
Meléndez & Garrido-Moreno, 2012, p. 417). The latter recommendations put the emphasis on 
55 
IP advancement within the university environment as internal staff is contacted. However, 
Gulbranson and Audretsch (2008, p. 257) suggest that universities should be open towards 
collaboration with external groups and networks when creating new proof-of-concept centres. 
Those centres facilitate the translation of research into commercial application. This relates to 
the drivers of the university industry linkage, which also aims for commercialising research 
outcomes from universities. The linkage and its success depend on factors such as 
communication between, understandings of and trust in partners as well as partners 
themselves as individuals and their personality (Plewa et al., 2013, pp. 31, 37). Hence, 
technology transfer offices need to facilitate communication and hire, train and promote 
people to build linkage to industry (Plewa et al., 2013, p. 39). 
As identified, openness towards or collaboration with external organisations are crucial 
factors. But the right extent of it has to be found in order not to be in conflict with 
researcher’s own engagement in the IP innovation process. 
Commercial success depends on the human component involved in it. For acknowledging and 
rewarding the human component at universities, incentives need to motivate researchers for 
participating enthusiastically in the commercial application of their research outcomes 
(Collier, 2007, p. 59). The two types of incentives can either minimise adverse consequences 
for or benefit researchers (Collier, 2007, p. 59). Adverse consequences, e.g. financial risk 
after commercialisation failure or cost to establish IP rights, should be taken over by the 
university as an institution (Collier, 2007, p. 59). At the same time universities can reward 
researchers with money, promotion, relief from teaching obligations or enhanced reputation 
(Collier, 2007, p. 59). Monetary reward for IP commercialisation could be an equivalent to 
the Australian well-known “publish or perish” culture for researchers. But in this case money 
rewards rather the commercialisation than the publication of research outcomes. Reward with 
promotion suggests the commercialisation of research as a requirement for academic 
promotion (Collier, 2007, p. 63). With the help of different incentives researchers might get 
motivated to engage more and find commercial application for IP derived from research. 
Differences in personality roles along the innovation process should also be acknowledged in 
a university environment. The reason is that regardless the environment in which innovation 
happens, as shown earlier particular tasks suit individuals, because of their different 
characteristics, more or less depending on the stage in the innovation process. In the 
university context characteristics differ between two roles for its members (Edward B. 
Roberts & Peters, 1981, p. 122). Already more than three decades ago, Roberts and Peters 
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(1981, p. 122) identified and distinguished between “idea-havers” and “idea-exploiters”. The 
former initially create ideas as they discover and invent solutions for particular problems. The 
study found them to be academic scientists or engineers. Correspondingly, the latter are 
motivated by achievement through task-oriented behaviour aiming to exploit own or others’ 
ideas, i.e. bring them to market as innovations. It is argued that a university should encourage 
heterogeneity of the two personality roles (Edward B. Roberts & Peters, 1981, p. 124). This 
will favour the effectiveness of innovation, if personality roles perform tasks in which they 
are best (Edward B. Roberts & Peters, 1981, p. 124). At the same time, the study reveals that 
identifying an individual beforehand as either “idea-haver” or “idea-exploiter” is not easy, 
hence, suggesting self-selection as a solution. Communication between the two personnel 
roles needs support for effective innovations (Edward B. Roberts & Peters, 1981, p. 124). 
Further, Roberts and Peters (1981, p. 125) suggest pairing the different roles for collaborative 
idea development in the university environment. Being aware of and managing 
correspondingly the different personality roles along the innovation process at university 
should positively affect the innovation success of research outcomes.  
4 Methodology 
In addition to the literature review and discussion of relevant theoretical concepts, this work 
collects and analyses empirical data in order to answer the research question with more rigour. 
Empirical data was collected from a focus group at QUT, the case study university selected 
for this study.1 QUT is chosen for this study as it suits the description of a university to 
implement open innovation within its environment as suggested in Chapter 2.4. Additionally 
it is located in Australia where universities lack innovation success as shown in Chapter 1. 
QUT has six faculties, i.e. QUT Business School, Creative Industries, Education, Health, 
Law, Science and Engineering (QUT, 2016a). Each faculty consists of two to seven schools 
(QUT, 2016a). Further, the university has two institutes, i.e. Institute for Future Environments 
and Institute of Health and Biomedical Innovation (QUT, 2016a). 
                                                 
1
 I applied for ethical clearance at QUT to get permission to conduct a focus group as a qualitative research 
study. Any research involving the participation of humans in Australia must be undertaken in accordance with 
the National Statement on Ethical Conduct in Human Research (National Health and Medical Research Council, 
2015). A Negligible/Low Risk application was submitted and approved for this study. This means that 
participants are exposed to inconvenience and discomfort as the only foreseeable risks in this study. 
Nevertheless, this process included a series of paperwork and took about one month in total. The application can 
be found in Appendix 1.  
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Here, we recall the study’s research aim and questions. The aim is to adopt the concept of 
open innovation in order to foster innovation in the university context. To achieve this goal, 
following research questions are asked: 
RQ 1: What are the reasons for a lack of commercial success from research outcomes at 
QUT? 
RQ 2: What does the business process of a company that is based on open innovation look 
like? 
RQ 3: How can the commercialisation of research outcomes at QUT be fostered? 
RQ 4: How can open innovation be adopted to foster commercialisation of research outcomes 
at QUT? 
The focus group was conducted with eleven participants. The participants were selected as a 
mix of experts in the field of innovation, open innovation, start-ups, entrepreneurship, and 
commercialisation of IP or IP rights. All of them have yearlong experience in their field of 
expertise. They are current or former members of QUT and therefore well informed about the 
processes and success of the university’s IP commercialisation. Because of the participants’ 
expertise and experience, this study aims to find out how this particular group of people 
perceive (Silverman, 2010, p. 190) the issue of IP commercialisation at QUT. The discussion 
was moderated with open-ended questions by me and my supervisor and lasted for three 
hours. The open-ended nature (Denzin & Lincoln, 2005, p. xvii) and the dynamics in a focus 
group (Kamberelis & Dimitriadis, 2011, p. 559) are designed to support researchers in their 
study and avoid making premature conclusions about the study’s issues. Webb (2002, p. 118) 
declares the advantage of group discussions is inherent in the creative outcome when 
generating ideas. Denzin and Lincoln (2005, p. 10) state that qualitative researchers aim to 
understand “how social experience is created and given meaning.” Furthermore, focus groups 
were ordinarily used for marketing research aiming to identify consumer opinions about 
product characteristics, service delivery and/or advertising themes (Fontana & Frey, 2005, p. 
703). For this study, a focus group was conducted in order to benefit from this approach. It 
provides access to experts’ insights and gets their opinion by what means an entrepreneurial 
spirit between university members could be motivated at QUT in a different way. 
A PowerPoint presentation (Appendix 2) supported the moderation by showing the currently 
discussed question to the participants. In addition, it included the business model of Quirky 
Inc., which will be discussed in Chapter 5.2. 
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The collected data helped to determine current issues with commercialisation of IP at QUT, 
ideate possible approaches to solve problems as well as needed characteristics of a new 
business model from the perspective of experts. The focus group was audio recorded for later 
transcription purposes. After the moderator asked a question, participants either got a short 
processing time to ideate by themselves, write their ideas down on sticky notes and then 
discussed them with the group or started the discussion straight after questioning. In the latter 
case an assistant took notes of the discussion. The audio recording, the sticky notes and notes 
from the assistant were used for follow up analysis. Sticky notes are arranged in groups for 
answering the RQs and subgroups within the groups. Pictures of these arrangements for RQ 1, 
3 and 4 can be found in Appendix 3, 4, 5 and 6. Notes from the assistent at the focus group 
are in Appendix 7.  
For the focus group, I considered a design thinking approach to be ideal, as it produces 
outcomes that are more innovative compared to traditional market research methods (Price, 
Wrigley, & Straker, 2015, p. 243). Price, Wrigley and Straker (2015, p. 243) suggest that a 
design process let researchers understand better customer problems, behaviours and needs. 
Therefore, researchers are able to better translate these insights into a new value proposition 
for customers. Participants of the focus group include students and researchers who can be 
regarded as potential users of the proposed model. Accordingly, the design thinking approach 
is reasonable to enable the potential for ideation to be exploited. 
Furthermore, the business process of Quirky is analysed for this study. An extended event-
driven process chain (eEPC) was created according to Quirky’s business process in order to 
analyse the company’s business process. The analysis reveals key elements of Quirky’s 
business model that is based on open innovation. Quirky is chosen for this study as an 
example to show how open innovation could be used to crowdsource and crowdfund simple 
physical products. Quirky’s business model is shortly introduced to the focus group in order 
to encourage participant’s ideation as well as motivate new approaches for commercialisation 
of IP from university researchers. 
5 Results and Discussion 
This chapter presents and analyses the collected data from the focus group. The focus group 
was conducted at QUT. Participants of the focus group are experts in academic research 
commercialisation at QUT, because of their year-long experience and expertise. 
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The following sections seek answers for the research questions. The first section discloses 
barriers for a lack of commercial of research outcomes in universities (RQ 1). The second 
section gives a best-practice example for open innovation in industry (RQ 2). The subsequent 
two sections discuss interventions first for nurturing and second for fostering academic 
research outcomes for commercialisation (RQ 3). The last section presents interventions that 
foster an open innovation approach in the university context (RQ 4). 
5.1 Barriers for Commercialisation of Research Outcomes in Universities 
This section presents and analyses data and provides the answer to RQ 1: What are the 
reasons for a lack of commercial success from research outcomes at QUT? The first section 
will present barriers for innovation at QUT that appear obvious at first glance when 
confronting with the university’s commercialisation process of IP derived from research. The 
second section will present data from the focus group. This enables to gain more in depth 
knowledge on QUT’s commercialisation barriers as focus group participants have or had 
year-long experience within QUT commercialisation process of research outcomes.  
5.1.1 Barriers for Innovation at QUT – Critique of the Current Innovation Model 
of QUT 
Universities focus primarily on learning, teaching and research. Queensland University of 
Technology (2016) claims to have state-of-the-art campuses as they offer “high quality 
learning, teaching and research spaces to better meet the needs of students, academics and 
researchers.” QUT demonstrates only through its company QUT bluebox that it has embedded 
commercialisation opportunities of research outcomes in the espoused values of its corporate 
culture (Schein, 2009, p. 23). QUT bluebox gives incentives for alumni, students and staffs to 
innovate and establishes entrepreneurial spirit within the university’s environment. It aims to 
help researchers with the commercialisation process of their IP. But it requires absolute non-
disclosure beforehand neither in conferences nor submissions of manuscripts (QUT bluebox, 
n.d.). This is contradicting to researchers’ motivation to disseminate their (often publicly 
funded) work as much as possible. Further, QUT bluebox (n.d.) asks researchers to have a 
clearly defined commercialisation concept when approaching them. But researchers might not 
have the time or expertise to define a “concrete innovation disclosure,” which has similarities 
with a business model. In addition, the IP might still require further development and 
enhancement before it reaches the commercial ready stage. This is also time consuming. 
Appropriate market application has to be investigated. As discussed certain personality traits 
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favour this purpose. A researcher has to take high risk in terms of money and time to establish 
a successful start-up or get patent grants. Though all risk-taking and overcoming the barriers 
might lead to self-fulfilment when being successful, many shy away to take this risk as it 
requires a full-time commitment and an all-or-nothing risk. Considering these given 
circumstances it has to be investigated if the QUT bluebox is the only way to commercialise 
research or might there be another maybe better way to do so. A way that spreads 
entrepreneurship university wide and encourages researchers to connect with each and favours 
idea or IP exchange for nurturing existing knowledge and findings. 
Summing up, challenges for commercialising research outcomes are present in companies and 
universities. Both undertake approaches to overcome the barriers of and support innovation. 
Although the QUT actively facilitates a company to help with IP commercialisation, right at 
first glance the barriers of its approach are visible. A deeper understanding of particular issues 
about developing and commercialising IP at QUT is needed and will help in establishing a 
new concept. Therefore, the first research question aims to disclose the barriers that hinder IP 
derived from research activities at QUT to be commercialised. 
5.1.2 Barriers for Commercialisation of Research Outcomes at QUT - as 
Identified from Focus Group Data 
The discussion in the focus group reveals several reasons for a lack of commercial success 
from research outcomes. Further, two participants, i.e. a HDR student and a postdoc, shared 
their experience and difficulties with commercialising their research outcomes back in time as 
a Master student and a HDR student. These two cases will be first presented, and then further 
reasons will be discussed. 
FixVegas is a mobile application that allowed citizens to submit maintenance requests to the 
city council to fix things. It collects submitted data and sends an email to the council, so the 
council get notified. As a master’s thesis, the computer science student had to revamp and 
rethink the application. After graduating, the student thought about commercialising the app 
“because it had social value to the city and people in general.” But she first started working as 
she lacked money for living. After two years of work she wished to do something meaningful 
in life and got back to the FixVegas application. She teamed up with a friend who had 
business background and focused on this part for the start-up. They got a one year stipend 
from the German Ministry of Economy in terms of full time wage and mentorship. However, 
FixVegas was not in the focus of the government, because it was rather a social than a high-
tech entrepreneurship. Further, she explained that it was hard to have the government as a 
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customer as it implies lot of extra work and high risk for the government and the government 
does not want to invest in more companies. The two friends gave up by working for a 
company or focusing on freelancing jobs. Nowadays, the student who developed FixVegas is 
a HDR student at QUT. Brisbane City Council still shows interest in the application and often 
feedback through the app store or twitter is coming that something is not working properly. 
However, for her it is hard to engage fully, because her priority is the PhD. Knowing 
council’s interest and getting regular feedback, she stated “So I see there is potential but it 
would be great to have a way of delegating some of the work [...] so it can be still continued 
in some way.” This shows how hard it for a graduated student to become an entrepreneur 
though knowing the value of the IP. In the past, time and money were the two biggest barriers 
during the startup for the FixVegas application. Now, the student who invented the 
application wishes to delegate some of the work which also hints to a lack of time for doing it 
herself or human resources. Crowdsourcing the application at university, where students 
advance the application, but still allows involvement of the initial inventor might be a possible 
solution. 
The postdoc told the focus group his struggles to commercialise his PhD research outcomes. 
His background is computer science, but for his PhD he became interested in the user side of 
things and focused on civic engagement of how civil council engages with local citizens on 
civic issues. In this context he developed an application “Discussion in Space” that allowed to 
engage citizens in discussions on public screens. E.g. a question was displayed on a public 
screen on Brisbane’s federation square and citizens could send a SMS or tweet their opinions 
to be displayed on the screen. The backend of the application allowed the person who ran the 
screen to moderate the discussion. Initially Federation Square in Brisbane was client, later 
also city of Dandenong. The postdoc also pointed to the difficulty to have the city council as a 
client. Nevertheless, for and with those two clients he went to QUT bluebox for creating a 
long license document. Therefore, he had to go through all sort of libraries he used for 
developing the application, which “was just a huge overhead” for him to create the license 
document. License document was accepted by the two city councils as they bought yearly 
licenses. In contrast, the postdoc explained that for event organizers, who got attracted to the 
application on public squares, this licensing document “wasn’t appropriate for event 
organizers who just wanted to use it for a weekend at the conference.” He thinks this long 
document was the problem caused by the QUT bluebox. From his own perspective, he said 
“there [between D and I–A] was a lot of fog in between [...] I just want to have a little catapult 
there [at the D] that I put my IP on and shoot it across and forget about it.” This shows the 
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inventors or researchers disinterest in actually commercialising his IP. Comparing to 
FixVegas, the catapult meant also delegating the work for entrepreneurial purpose of the IP. 
The catapult supports the idea of the theoretical framework. Researchers are motivated and 
are experts in the D stage, while others, i.e. entrepreneurial motivated university members, 
should focus on the  I–A of the D–I–A model. Further, he also argued that the university itself 
did not give him incentives for the commercialisation. In contrast to the previous case, these 
researchers did not mention any time or money. Rather it seems he lacked the willpower to 
step into the entrepreneurial journey. 
The number of various faculties and schools at a university conducts research and hence, 
produces a wide range of knowledge and expertise in the different scientific fields. Different 
academic research outcomes require different approaches to be further developed and brought 
to market. Therefore, a participant argued it is not possible to have a “one-size-fits-all” 
model for developing and introducing IP derived from academic research to the market. This 
implies the need for multiple ways for developing and commercialising IP from universities. 
At the same time it might also ask for flexibility in the innovation process. The flexibility 
would allow the IP to pivot through the innovation process for finding the right market 
application. 
Earlier the human component and its importance in the innovation process were discussed. 
Without human intervention the process could not be progressed for any IP derived from 
academic research. In this regard the group mentioned motivation and incentives for QUT 
members a couple of times. The group discussed that academics find it hard to market their 
research. This might be because their personality traits that favour rather the D and differ 
from those that support the I–A. The group identified the need to understand the motivations 
of researchers. Knowing the motivations will help to put the right incentives. Further, the 
discussion revealed that in an open innovation approach incentives must give researchers 
reasons for letting IP rights go to some extent. In this regard a group participant recognizes 
that incentives need to give reason for researchers to deposit their IP, link with the industry, 
look for real-life impact of their IP or give them monetary reward. Putting the right incentives, 
researchers might become willing to share their IP with other university members, especially 
with the entrepreneurial motivated members. Meaning that the right incentives would help to 
bring IP from the D stage to the I–A stage, hence further in the innovation process. In this 
way, it supports the framework. Researcher conduct the D, while others who better match to 
the personality traits of the I–A commercialise the IP. On the other hand, researchers should 
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have always the opportunity to stay involved in the innovation process if they cling too much 
onto their IP. 
Another big issue about the commercialisation of research outcomes is a lack of an 
entrepreneurial mindset of university member. In this regard, one participant pointed out 
that lot of IP is produced within QUT. But at the same time it is hard to identify IP that is 
good and relevant to the market. In this context, it is said that an approach for curating and 
testing commercial value of IP from the beginning of research lacks at QUT. This goes also in 
hand with another participant’s opinion that students are not prepared for the entrepreneurial 
world at the university. Further, it is also pointed out that the PhD programs lack purpose for 
entrepreneurship or commercial application of research outcomes. Those ideas point to the 
need for market evaluation of research from the very beginning of new research activities. An 
entrepreneurial mindset should be encouraged within the university. This implies that the 
commercial value of research must be recognized early in research process itself. 
Academic researchers are experts in their field of study, but not as well in the innovation 
process, e.g. development and commercialisation. This was also recognized in the focus 
group. The group pointed out that the university lacks support or assistance for students 
and researchers in the execution and management of IP development. Participants shed light 
on issues that need support or assistance for IP development and commercialisation. Issues 
are diverse as much as finding the right timing, clarifying confidentiality, money, control, 
attribution and ongoing relationship issues. Experts in the innovation process could provide 
help to students and researchers with the development of IP as well as other issues. Such 
support and assistance might make students and researchers more confident on their 
entrepreneurial journey and also relieve them from executing everything by themselves. 
Last, IP presents a barrier for commercialising research outcomes in universities. IP 
appropriability is a big issue, because of its potential commercial value. This might be the 
reason why a participant stated that QUT retains IP rights for itself. The participant also said 
that hereby the IP goes nowhere. This means if the university retains the rights and does not 
develop it further to reach a commercial stage, it risks that IP “sits on the shelf” at its last 
station. Further, the group agreed that validation of IP needs to be conducted. Depending on 
the IP, protection in terms of IP rights might be crucial. On the other hand, too much attention 
might be put on IP. A participant argued that “... honestly a patent, it is not worth the paper it 
is written on.” This implies the idea to let IP go and get used for the social gain rather than the 
monetary benefit, which might not even exist. Additionally, the discussion revealed that 
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research outcomes as IP with potential commercial application nowadays are mostly side 
projects. This indicates that IP might find practical application only if the researcher cares for 
it. A participant therefore identifies that the university lacks the demand of IP’s commercial 
application as a key performance indicator (KPI) for work of students and researchers. An 
introduction of such a KPI will force students and researchers as an extrinsic motivation to 
find commercial application for their IP. It is questionable if such motivation is the right way 
to find the right and best commercial application for IP. Such motivation strategy might not 
make researchers, who are doing well in research, i.e. D, to be good entrepreneurs, who have 
other personality traits than researcher to be successful in commercialisation, i.e. I–A. 
5.2 Open Innovation in Industry: Best-Practice Examples at Quirky 
This section will answer RQ 2: What does the business process of a company that is based on 
open innovation look like? It will analyse the business process of Quirky, a company owned 
and operated exclusively by Quirky, Inc., but nowadays by Q Holdings, LLC (Quirky, 2016). 
The change in ownership needs to be pointed out here, because in September 22, 2015 
Quirky, Inc. filed for bankruptcy. While the company “focused on rapid commercialization 
and brought innovative product ideas into a global competitive market” (Hajiamiri and Korkut 
2015, p. 155), it was challenged by some issues (Hoyt and Marks 2013, p. 2). Identified 
challenges were low margins, efficient management of fast product development, and reliance 
on the supply chain, i.e. manufacturers and retailers hat to adapt to a rapid stream of new 
products (Hoyt and Marks 2013, p. 2). Quirky’s founder Ben Kaufman resigned as CEO a 
couple of months before bankruptcy. He explained that low margins, big expanses, traditional 
bounce of brick and mortar stores, and the lack of brand stretch for more technology demand 
products, e.g. air conditioner, are reasons for Quirky’s failure (Murray 2015). This gives 
reason to assume that Quirky did not manage those problems in the last couple of months 
after Kaufman’s resignation, because it could not overcome them since 2013. Knowing these 
challenges Q Holdings LLC could improve Quirky’s business model. Recently Q Holdings 
LLC notified Quirky’s community about the new ownership and the aim to restart Quirky’s 
mission, i.e. making invention accessible, on the blog (Hazan, 2016). Figure 17 is a 
screenshot of Quirky’s new website. 
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Figure 17: Quirky’s New Website since Owned by Q Holdings, LLC 
Source: Quirky (2016), [https://www.quirky.com/], (accessed August 6, 2018). 
 
This thesis analyses Quirky’s business process as it was used to operate by its previous owner. 
Quirky was used as a best-practice example for open innovation in industry, because it 
engaged its user community throughout the entire innovation process ranging from idea 
generation to commercial product development. 
A business process describes the flow of how an organisation adds value by operating from 
the beginning till the end of the process (Scheer, 1996, p. 3). The event-driven process chain 
(EPC) is a modelling language that can be used to describe and analyse business processes 
(Community, 2016; Scheer, 1996, pp. 3-4). To analyse Quirky’s business process an EPC was 
modelled by using Visio Professional of Microsoft that supports modelling EPCs. The 
business process of Quirky was complied with the modelling conventions of EPC 
(Community, 2016; iwi, Accenture, n.d., p. 5; Scheer, 1996, pp. 3-4). Events, which have red 
coloured hexagonal forms in Figure 18, trigger functions, which are green oval shaped 
rectangles, and are results of functions. An EPC emerges by cascading events and functions 
and describe the operational sequence of a business process. Connectors are used to present 
branches and processing loops in the business process. The connectors ∨ ∧,  and XOR 
indicate optional parallel, compulsory parallel and exclusive operations of functions. Yellow 
elliptical shapes linked to a function usually describe the organisational unit that performs the 
function. Figure 18 distinguishes between Quirky internal staff and the community as 
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registered members who are not employed by Quirky. This separation between Quirky 
internal and the community will allow understanding which tasks are undertaken by Quirky 
staff and which tasks are crowdsourced. Blue rectangles illustrate documents that are used as 
inputs for conducting a function. Arrows between the events, functions and connectors point 
to the direction of the control flow of the business process, i.e. the process is described by its 
logical order of functions and operations, and link documents and organisation units to 
specific functions. For the purpose of illustrating and analysing the business process in this 
thesis, EPC was chosen to model the business process. It is preferred against the business 
standard business process model and notation (BPMN), because its modelling conventions are 
faster to learn and easier to understand for outsiders who do not have previous knowledge of 
business process modelling (Kocian, 2011, p. 28). 
Ben Kaufman founded Quirky in 2009. His idea was to enable anyone with a product idea to 
become an innovator. Quirky as an online platform supported the process to evaluate, improve 
and develop a simple idea into a product and eventually bring it to market. The clever part of 
Quirky is that the company crowdsourced the product development from its online 
community, i.e. its registered users. Quirky’s business model and process is often explained 
(Hajiamiri & Korkut, 2015, pp. 150-151; Hoyt & Marks, 2013, pp. 4-6; Rieple & Pisano, 
2015, p. 4) to illustrate product development based on open innovation. The following will 
explain and discuss the business process. Figure 18 depicts the process as an eEPC (extended 
EPC), which allows to illustrate who undertakes certain functions. Appendix 7 illustrates a 
more detailed version of the process according to the very detailed step by step explanation of 
Hoyt and Marks. Nevertheless, Figure 18 shows the key features of Quirky’s business process 
that allow understanding the openness for product development of the company. 
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Figure 18: Business Process of Quirky 
Source: Own Representation 
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Any registered member at Quirky was allowed to submit an idea for a physical product on the 
company’s website. For idea submission, a member had to describe his product idea with a 
maximum of 140 characters, choose the product category, explain the problem the product 
will solve for its users, characterise the key features of the product, name similar existing 
products and optional add some files, e.g. sketch, video or drawing, that illustrate the idea 
(Hoyt & Marks, 2013, p. 4). Idea submission takes seven steps on Quirky’s website. Figure 19 
provides screenshots of those steps in following order as on the company’s website: “Get 
Started”, “Category”, “Features”, “Inspiration”, “Sketches”, “3D Models”, “Pitch Video”.  
 
Figure 19: Quirky’s Process for Idea Submission 
Source: Quirky (2016), [www.quirky.com/invent/submit/get-started], (accessed February 1, 2016). 
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After submission the product idea was visible on Quirky’s website. It was presented for 30 
days (Hoyt & Marks, 2013, p. 4). During that period the online community curated the idea. 
The community voted if they like the idea and commented the idea regarding possible 
improvements or concerns. Quirky’s internal staff evaluated the product idea, too, and 
decided which ideas will be presented on Eval. At Eval, i.e. a weekly meeting at Quirky’s 
headquarter, staff and the community made decision if the product ideas should be proceeded 
to further product development (Välikangas & Gibbert, 2016). Members of the community 
were invited to attend Eval at the headquarter or they could participate in voting through the 
online broadcast. At this stage the idea could have either ‘win’, i.e. it got enough votes by the 
community and was considered as feasible, or ‘lose’, i.e. it missed community votes or was 
not feasible for production. In the latter case, Quirky would have received market data from 
the community’s curation and forwarded it to the idea submitters. The idea submitters were 
allowed to improve the idea using market data and resubmit the idea. 
If the idea won, the next stage allowed the online community to conduct market research for 
the product, create, vote and discuss on product design as well as branding. Screenshots of 
questions for market research are illustrated in Figure 20. 
 
Figure 20: Market Research at Quirky 
Source: Quirky (2016), [www.quirky.com/invent/277911/market-research], (accessed February 1, 
2016). 
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The community voted and decided on product design properties, colour, feature, name, tagline 
and price. Quirky sent updates to members who previously had shown interest in products of 
the same category in order to motivate community’s involvement in the development process 
(Hoyt & Marks, 2013, p. 4). Suggestions with most votes were chosen to be realized when the 
product got produced and introduced to the market. 
Next, Quirky staff engineered the product and discussed it with suppliers and retailers while at 
the same time the community played a pricing game. Quirky stuff looked for interest of 
potential retailers and determined production costs with suppliers. This allowed Quirky to 
validate if retailers’ pricing interest corresponds to production costs. In the meanwhile, the 
community answered questions about the pricing, e.g. how much they would pay for the 
product. In case, retailers’ interest, suppliers’ production costs and community’s pricing 
expectations resulted into acceptable margin, Quirky enabled the product for pre-sale. If 
margin did not reached acceptance, the product did not go any further in the process. About 
40 percent of products did not pass this stage (Hoyt & Marks, 2013, p. 5). 
Next, product pre-sale started in order to determine the product’s market demand. The product 
was only manufactured, if a certain threshold that has been previously calculated by Quirky 
had been reached. Further sales followed via Quirky’s website, social sales or retail and 
international sales. The business process ended when Quirky distributed money from a 
product’s total turnover to all community members who influenced the product development. 
Members who contributed to the development of a product agreed on transferring their IP 
rights to Quirky for commercial use (Quirky, 2016). Quirky sold the products under its own 
brand, but each product acknowledged all community members who influenced the products 
development by listing them on the product’s package. Further, those members earned 
‘influence’ throughout the development process. This resulted in royalty payments to each 
contributor as a percentage of the product’s total turnover once the product was sold. Up to 30 
percent of revenues were splitted among contributors, but the initial idea submitter received 
most (Hoyt & Marks, 2013, p. 5). For instance, Jake Zien who submitted the idea for Pivot 
Power, i.e. Quirky’s most successful product, got $ 407,000 (Hoyt & Marks, 2013, p. 6). 
Figure 21 shows Pivot Power and other most popular products on Quirky’s website. 
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Figure 21: Quirky’s Most Popular Products According to the Company’s Own Information 
Source: Web Archive (2015), 
[http://web.archive.org/web/20150324011514/https://www.quirky.com/shop], (accessed August 6, 2016). 
 
Total revenues for Pivot Power were more than $ 10.5 million and resulted in royalty 
payments of more than $ 1.1 million (Hoyt & Marks, 2013, p. 6). Quirky was challenged to 
support its existing product base and at the same time putting new product on the market 
(Hoyt & Marks, 2013, p. 9). This might have been the reason for its bankruptcy. 
Quirky understood to guide its community through the different stages. It market product 
development stages with countdowns, e.g. the 30 day after initial idea submission (Hajiamiri 
& Korkut, 2015, p. 151). Further, a stage started only when a previous stage ended (Hajiamiri 
& Korkut, 2015, p. 151) that allowed keeping a clear overview of the product development 
process for the community and Quirky. But it made also modelling the process for this thesis 
easy. Hajiamiri and Korkut (2015, p. 154) found in a qualitative study with industrial designer 
why the designers have issues in participating at Quirky’s product development. The issues 
refer to the trustworthiness. For instance the designers doubt the fairness of the idea 
evaluation in the online voting and commenting system. Additionally, designers were 
concerned about the reward system and if royalties were fairly distributed among community 
members and the IP rights that have been taken by Quirky (2015, p. 155). The fact that 
Quirky appropriates full IP rights reasonably spread concern for participation in the process. 
However, the company should get credit for taking effort making invention accessible for 
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everyone who might not have the resources to develop and produce a product. Further, Quirky 
still acknowledges all contributors on a product’s package and by distributing royalty 
payments. 
Figure 18 shows Quirky’s business process and at what stages the company involves the 
community in the product development. The community participated at all stages in the 
development process besides negotiating with suppliers and retailers and manufacturing. 
Quirky proves that product development from an initial idea up to sales on market can be 
almost completely crowdsourced.  
5.3 Interventions to Nurture Academic Research Outcomes with Better 
Potential for Commercialisation 
This section presents and analyses data aiming to answer RQ 3: How can the 
commercialisation of research outcomes at QUT be fostered? The data analysis reveals that 
the university must nurture academic outcomes with better potential for commercialisation. 
This means that the university should look for and implement interventions that support 
research with potential for commercialisation in the first place. Here the focus is on the D 
(Discovery, i.e. the stage where research is conducted) in the D–I–A model. Possible 
interventions are suggested and discussed in the focus group. The analysis unfolds three main 
interventions with many suggestions for possible implementations. 
The first intervention is deduced from the analysis that informs about combining the 
research journey of a high degree research (HDR) student with entrepreneurial 
purpose. Participants suggested the introduction of “embedded PhDs” and “start-up as a 
PhD”. If the university implements such, enrolled HDR students would be engaged and 
required to take entrepreneurial activities in order to graduate. The students will be practically 
orientated for finding commercial applications for their IP in their research. The alignment of 
the PhD journey with an entrepreneurial journey might arise doubts about the quality of either 
the research or entrepreneurial aspect. This is, because HDR students could put more focus on 
either the research or the entrepreneurship on their PhD journey. In order to prevent this risk, 
one participant suggested milestones for both aspects during the journey. Such milestones, if 
controlled by e.g. the supervisors or external entrepreneurship experts, could ensure the 
quality of academic research undertaken as well as entrepreneurial activities respectively. In 
order to align the two journeys, several suggestions were made within the group. One seems 
to be key as it was raised several times and found agreement within the whole focus group. 
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This is a cultural change regarding the PhD journey at the university. One participant gave 
reason by explaining “I think doing a PhD is cause of not being an entrepreneur […] it is 
literally the antichrist” as it does not allow much risk taking or team building and requires all 
work to be done by the students themselves. It has been argued that the change must happen 
in respect to promotion criteria by putting specific entrepreneurship criteria in place. Further, 
a structural fold towards team building opportunities would support an entrepreneurial spirit 
at the university. Team members could take responsibility for those tasks at which they are 
best. This would comply with the idea of having different personality types in the innovation 
process when developing IP derived from academic research. Hence, it supports the suggested 
theoretical framework. While researchers would focus on the D stage, other university 
members who are better in commercial application could focus on the I–A stage. This implies 
division of labour of the innovation process. 
The group discussion reveals strategy approaches for entrepreneurship during the PhD 
journey. In this regard the group come up with ideas such as elevator pitching, fail-fast 
approach, first-to-market and minimal viable product (MVP) approaches. Those approaches 
encourage fast market introduction. Hereby, elevator pitching and MVP get investor and 
customer feedback pretty soon in the innovation process. This allows for pivoting strategy 
early and improving the product. Moreover, early market exploitation might imply first-mover 
advantage or provoke fast failure. Latter might be desirable if product idea is identified 
valuable, but it is not. In this case fast failure would save lot of resources, e.g. money and 
time. The above mentioned strategies are a good approach in terms of fast market validation 
and recognising the commercial value for research outcomes. They are possible approaches to 
forward the IP from the academic world to be used and commercialised. Hence, they might 
serve as a bridge between D and I–A to find commercial value and application. 
In regards to the PhD journey and its possible milestones, several suggestions were made for 
improvement towards an entrepreneurial purpose. First, idea crowdsourcing by e.g. “hack my 
idea” for a research topic was put forward in the focus group. The results should then flow 
into the Stage 2 Document – a first document describing the PhD topic and proposed focus of 
research to be handed in by PhD candidates after 3 months of their commencement. 
Additionally, one participant proposed that the university could offer minor degree studies 
with tangible outcomes rather than teaching theory or offering entrepreneurship on campus as 
extracurricular. This idea is valuable. But because of the qualitative research in higher degree 
studies, it might be a better solution to implement this idea into the PhD program. For 
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instance the university could require the registration of tangible research outcomes in the 
Stage 2 Document. This does not necessarily need to exclude lower degree students. They 
could still be involved in the development of tangible outcomes by offering equivalent 
courses for engagement. Such courses would allow HDR students and researchers to delegate 
some of the entrepreneurial work to others. Second, a participant made the recommendation to 
include consolidation to identify potential industry relationships and interest for the proposed 
research topic in the first year of the PhD journey. This would force or extrinsically motivate 
students to develop their research further within the innovation process. But building 
relationships with industry also implies identifying the commercial potential of research, i.e. 
understanding the I–A potential of research. Again here students would focus on the D, but at 
the same time they would look and get industry support for the I–A. This idea is in line with 
early validation for commercialisation and evaluation of market need and gap. It could find 
implementation in an event for elevator pitching such research in front of industry investors. 
Further, the second year of a PhD program is identified for having a big gap. This is because 
there is no mandatory milestone between the confirmation after first year and final seminar in 
the third year. A participant therefore, suggested the introduction of a new entrepreneurial 
milestone in the second year. The milestone could be a MVP or entering the market with a 
first-to-market strategy. MVP or first-to-market strategy as a milestone might be tough 
considering the amount of work for achieving a first product version ready for the market. On 
the other hand, those approaches would help to get early customer feedback for improving the 
product. Last in the PhD program comes the final seminar. Regarding this last and important 
milestone the focus group discussion reveals that the panel members should evaluate 
prospective research outcomes also on the business potential. This means that the 
entrepreneurial journey should also find recognition. Hence, final seminar as well as the PhD 
documents need to include the discussion for several option to continue the entrepreneurial 
journey, e.g. building a startup, royalty rewards or other and new commercialisation 
pathways. 
The second intervention is a change in the rewarding and recognition system for research 
at university. The university must incentivise the creation of research outcomes with high 
potential for commercialisation by rewarding commercialisation of research outcomes as part 
of the promotional policy. One participant suggested the university needs “less narrow-
minded promotion policies” to foster commercialisation of research outcomes. This 
depreciates the “publish or perish” policy that is common practice in Australian universities. 
In this regard a participant asked for a change in the reward and recognition culture. Another 
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participant suggested a change in KPI for researchers. For instance, the KPIs could be 
adjusted to cover industry engagement and commercialisation of research outcomes. In this 
context it is also suggested that a course with industry engagement could bring positive 
contributions to the study programs for undergraduate students. Such change would 
encourage entrepreneurial thinking and commercial application of knowledge at the bottom of 
the promotion letter, i.e. in undergraduate studies rather than in HDR. A shift in promotion 
policies from rewarding less publications and more commercialisation of research outcomes 
would motivate researchers for commercial application of their research. 
The third intervention is about adapting the university’s recruitment strategy in favour of 
the commercialisation of IP derived from research activities. The discussion in the focus 
group reveals that the university should recruit HDR students who are interested in 
commercialisation and recruit for cross-disciplinarity in their research teams. It implies a 
change in the selection process for HDR students. Self-motivated students for 
commercialisation might increase the likelihood for commercial application of research, but 
also the success in terms of market exploitation. The suggestion of a recruitment strategy for 
building cross-disciplinary teams finds support from the investigations that support idea 
exchange for new breakthrough ideas (Dunbar, 1997, p. 494; S. Johnson, 2010; Ridley, 2010). 
As discussed breakthrough ideas are those leading to radical innovations. New recruitment 
strategies that look for self-motivated students in terms of commercialisation and cross-
disciplinary teams at the level of HDR would favour commercial application of research 
outcomes. 
5.4 Interventions to Foster the Commercialisation of Academic Research 
Outcomes 
In addition to the previous section, this section seeks to provide further answers to RQ 3: How 
can those solutions be adapted to foster commercialisation of research outcomes at QUT? 
However, this section shows and analyses the data from a different perspective, i.e. the latter 
end of the innovation process or the I–A (Incubation–Acceleration) of the D–I–A model. Here 
interventions are towards a change that fosters the commercialisation of academic research 
outcomes. The analysis unfolds three possible interventions and comes along with some 
suggestions for implementation. 
The first intervention suggests support and focus on HDR students and researchers to 
integrate entrepreneurial activities as part of their research process. Support and training 
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for students is suggested in the focus group. This means that support and focus on training 
entrepreneurial skills of researchers is needed. In terms of support, a focus group participant 
made proposition to engage extrapreneurs as university staff. Those are entrepreneurship 
experts who could facilitate and consult HDR students and university researchers in matters 
relevant to commercialisation. Such extrapreneurs would have a similar function to e.g. the 
liaison librarians at QUT, who support communication between the library and university 
organisational units for better service access and facilitate academic literacy skills and 
concepts (QUT, 2016b, 2016c). Accordingly, an ‘entrepreneurship liaison’ with employed 
extrapreneurs could support researchers’ entrepreneurial intents. They could help with the 
curation of IP and guide the innovation process. This means they would help students to find 
or identify the commercial potential of IP derived from research activities. It means they 
would support students to get to the I–A. 
In regard of training, the university should provide “crash-courses” after HDR enrolment as 
part of the curriculum. Several participants in the focus group introduced the idea of such a 
crash-course about entrepreneurship. They reasoned this as it would build and encourage 
commercialisation and start-up thinking at the university. The group also discussed about the 
need to demystify the innovation process to researchers and give researchers understanding of 
the evaluation of the best pathway for IP commercialisation. A crash-course could take these 
tasks, e.g. teaching best pathways for different types of IP and explaining the innovation 
process or the D–I–A model as an entrepreneurial guide. Training in entrepreneurship will 
help researchers to recognize and understand commercial opportunities of their research. 
Further, the group came up several times with the need to present success stories at the 
university. Success stories, i.e. stories that show researchers who commercialised their IP 
derived from research activities, should become visible to other university member. One 
participant claimed that this kind of publicising is not done well in Australia. Another gave 
reasons for presenting those stories. Such stories will change the perception of entrepreneurial 
opportunities from within the university. They could serve as role models for researchers and 
show how commercialisation of research outcomes could be achieved. Another participant 
also pointed to failure stories that did not found commercial application. Those stories could 
counteract the “survivability fallacy”. This means such stories would serve as case studies for 
when there is something wrong in the commercialisation part of the innovation process. 
Researchers who are prospective entrepreneurs could take lessons learned from failure stories 
to prevent own failure. Both success and failure stories will help future entrepreneurs at 
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university to understand the innovation process based on real life case studies. They will train 
the entrepreneurs how commercialisation of IP can be done right but also wrong. This would 
be a similar didactic approach to the Harvard Business Cases (HBC) applied in Master of 
Business Administration (MBA) programs at US elite universities to teach managerial 
decision making. 
Further, in order to support entrepreneurial activities of HDR students and researchers, the 
university should provide network, tools and infrastructure that favour entrepreneurship. 
Networks to different key stakeholders will facilitate the commercialisation of IP. For 
instance, network to industry could help market exploitation if a product or service is 
introduced to market in collaboration of established companies. This is because customers are 
already aware of the brand of a well-known company. But industry network will also help the 
commercialisation pathway because of its practical expertise in commercialisation. Free 
access for specific tools will help researchers in their entrepreneurial project. Here, tools are 
means that support entrepreneurs. They help for instance with making secure payments, 
building websites, talking to customers, facilitating team communication and collaboration or 
find investors. A supportive surrounding at the university motivates researchers to engage in 
entrepreneurship. Further it might prevent university dropouts from lower degree students, if 
they are allowed to access these facilities, too. An example are Akshay Kothari and Ankit 
Gupta who used to be graduate students at Stanford University when they invented the news 
reader application Pulse at the Launchpad course at d.school. For passing the course, students 
had to launch a product (Rhinow, n.d.). Supportive infrastructure that favours and facilitates 
commercialisation of research outcomes will help students and researchers on their 
entrepreneurial journey. For instance, collaboration with industry or other entrepreneurial 
members of the university could help and teach researchers to find commercial value of their 
IP and find application for their IP outside of the academic world. This is because industry 
and entrepreneurs are those who are looking for commercial gain and are good at the I–A 
stage of the D–I–A model.  
The second intervention is the creation of a new type of post-docs at the university. The 
participant who suggested this idea thought about post-docs who focus on commercialisation 
of IP derived from academic research. They could supervise students in entrepreneurial 
activities, get funding from and develop a network with the industry. They will focus on the 
commercial application of research outcomes rather than advanced research as usual for post-
docs. The new post-docs will support and take action on the translation of research outcomes 
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to commercial application. This means, rather than focusing on research, i.e. D of the D–I–A 
model, their task would be to develop or support the development of IP towards a commercial 
ready product or service, i.e. they would focus on the I–A. They would pull IP and then push 
it further through the innovation process. If they have the personality traits that favour I–A, 
they will foster commercialisation of research outcomes. 
A further intervention is the integration of supportive organisations at the university. This 
comes from suggestions of participants at the focus group. Participants demanded or agreed 
on the idea of having incubators, startup centres, innovation spaces or accelerators on 
campus for all university members, i.e. such programs should support undergraduate students 
as well as researchers. Such organisations help entrepreneurs with challenges along their 
entrepreneurial journey. Excelinc (http://www.excelinc.com.au/program/) is an incubator 
located in Sydney and looks for early stage ideas to be developed into startups. The incubator 
tracks entrepreneurs for ten to twelve months and matches entrepreneurs into teams and trains 
in building a business. The Aalto University implemented a Start-Up Center 
(http://www.start-upcenter.fi/en/) to support entrepreneurs to accelerate startups. The centre 
provides services such as business advice, opportunities to network with experts and access to 
modern facilities. The University of California Berkeley has a innovation space 
(https://dec.berkeley.edu/) on campus serving its students as a launch pad for ideas. The space 
was established following the example of Stanford’s d.school (http://dschool.stanford.edu/) 
(Design and Engineering Collaborative Berkeley, n.d.) aiming to facilitate and foster 
innovation from the university by providing a hands on approach for business building and 
opportunities to network with the industry. A focus group participant asked for mentors for 
university entrepreneurs from outside of the university, e.g. the industry. In the context of 
incubators or accelerators on campus, networks with the industry could be used for mentoring 
and consulting entrepreneurs. Similar to the discussed examples, another participant 
suggested establishing a bridge between IP from research activities to industry consultancy. 
Such an approach was initiated by SINE2020 (http://sine2020.eu/about.html) that is funded by 
the European Union. SINE2020 is a research and innovation consortium. Its industry 
consultancy service conveys between neutron Large Scale Facilities and potential industry 
users. Similar incubator initiatives at QUT could support the IP from research outcomes or 
ideas from undergraduate students to be developed to a mature stage that is ready for 
commercialisation and establish startups thrived within the university. Or accelerators might 
help to exploit market and to growth startups. Also those organisations would help students to 
take the IP derived from research from the D to the I–A stage. 
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5.5 Interventions to Foster Open Innovation Approaches in the 
University Context 
The following sections present and analyse data from the focus group that find answers to RQ 
4: How can open innovation be adapted to foster commercialisation of research outcomes at 
QUT? Data analysis results in the suggestion of four interventions that a university can 
undertake to implement the concept of open innovation favouring commercialisation of IP 
derived from research outcomes. 
First, the analysis yields the intervention for facilitating cross-disciplinary engagement among 
internal university members and exposing research work-in-progress and outcomes to a 
wider range of students. Supporting the exposure of research among university members is 
key, as a participant in the focus group said “if they can’t find it or don’t know about it, they 
won’t use it.” The discussion in the focus group reveals that the university needs lean 
programs for establishing startups. In this context, several start-up style events were suggested 
that the university could experiment with and organise. Events that are similar to hackathons 
or start-up weekends. In Germany’s capital, a Science Hack Day Berlin 
(http://berlin.sciencehackday.org/) takes place annually since 2013. The hackathon lasts for 
three days and encourages cross-disciplinary collaboration to nurture and develop ideas into 
reality. Start-up weekends like startupweekend.org run 54 hours during that entrepreneurs first 
meet, pitch ideas and team up. At the second step, i.e. the second day, they get to work from 
finding customers to developing a product or service. If they have problems, mentors will 
help to overcome challenges. On the last day the teams present their product or service to the 
other teams and an expert’s panel. This offers the opportunity to get feedback experts. Two 
participant at the focus group suggested ‘early morning idea raves’ or ‘speed dating’. Former 
hints at morning raves, e.g. Morning Gloryville (http://morninggloryville.com/), that offer 
alternative ways for partying, happen in the early morning without alcohol and aiming 
expanding ‘hearts and minds globally’ (Gloryville, 2016). Morning raves rather than 
conventional clubs offer energising music, coffee, smoothies and yoga exercise to its 
customer for supporting a good start into the day. “Early morning idea raves” or “researcher-
student speed dating” could be unconventional approaches at university to encourage cross-
disciplinary collaboration. Such events would encourage exchange of ideas for businesses 
between university members. Startup weekends, hackathons, “early morning idea raves” or 
“researcher-student speed dating” are events a university could organize for its members. At 
those events people meet, exchange, team up and eventually nurture ideas into real products 
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or services or build startups. The events allow for knowledge exchange cross faculty as well 
as between researchers and the entrepreneurial members of the university. They might also be 
the catapult on which researchers put and sling shot their IP to the entrepreneurs of the 
university. Hence, they would be bridge between the D and the I–A, where experts of the D 
meet experts of the I–A. They support a fast approach to the entry level of commercialisation, 
i.e. the I–A. 
In contrast to lean programs, the focus group acknowledged the opportunities given from co-
working clubs or spaces to expose research among and attract awareness of other university 
members. Co-working or hackerspaces are longer accessible to university members than just 
for a weekend like startup-weekends or hackathons. Those spaces could be created for HDR 
students and researchers from different faculties to work together. This would be the place 
where ideas can match. Such spaces or clubs already exist or existed in terms of 
undergraduate modules at QUT. For instance undergraduate and entrepreneurial students find 
support from QUT Starters or Creative Enterprise Australia (CEA) at the university. While 
the CEA has facilities, the focus group revealed that QUT Starters are currently struggling to 
find offices at university to support its students. The QUT offered for a couple of semesters an 
Industrial Design unit with a teaching and learning space to industrial design student (Wrigley 
& Bucolo, 2011b, p. 231). Students, who participated in the unit, paired up with QUT 
researchers for one semester. During that time they would have work together to develop 
further the researcher’s IP. The IP was advanced in a design thinking approach, i.e. including 
industry consultations and customer surveys, in terms of design advice, business opportunities 
and marketing. This module does not take place anymore – it was thought between 2008 and 
2011 (Wrigley & Bucolo, 2011a, p. 5496), though the fruitful outcomes in terms of being 
positive student feedback and appreciation of the unit as well as rewarding university staff 
(Wrigley & Bucolo, 2011a, p. 5497, 2011b, p. 238). Further, the QUT bluebox organises for 
PhD students at Kingscliff annual meetings (www.qut.edu.au/about/events/events). This 
meeting is a workshop helping PhD students to discover the commercial potential of their 
research. A better approach might be to invite university’s entrepreneurs to that event, too, 
and foster match-making the two groups, i.e. PhD students performing the D and 
entrepreneurs performing I–A. After successful team formation QUT or QUT bluebox might 
still support the teams with facilities or tutoring. The discussion in the focus group disclosed 
the lack of a Setup Center bringing together selected students from all faculties who are 
specially talented and motivated at QUT. The Setup Center should build teams of 
undergraduate students and give them entrepreneurial tasks. In Munich a similar centre exists. 
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The Center for Digital Technology and Management (CDTM) (www.cdtm.de), i.e. an 
institution established from Technische Universität München together with Ludwig-
Maximilians-Universität München, offers a program for specially talented students. The 
program last for one or two years and provides its graduates additional qualification. It 
matches students with different study background, focused on an application-oriented 
education and fosters entrepreneurship in Munich. E.g. Freeletics (www.freeletics.com), e-
gym (www.egym.de/) and Stylight (www.stylight.de) started at CDTM, now serious, world-
wide acting companies with more than a hundred employees each. Here students become 
attracted towards entrepreneurship. The program “Creative Intelligence and Innovation” at 
University of Technology Sydney (http://www.uts.edu.au/future-students/creative- 
intelligence-and-innovation) or teaching approaches of Liberal Art Colleges in the USA 
support entrepreneurship and cross-disciplinarity. An equivalent program that challenges 
specially talented students with extracurricular tasks is missing at QUT. Implementing such a 
program is a great opportunity for the university to foster cross-disciplinary collaboration and 
team up people who are better at the D together with those who are better in executing the I–
A. Such a program supports the suggested theoretical framework. IP would be developed 
further to a commercial ready stage by several people. Those people would contribute in the 
development with tasks at which they are best at. 
Digital technology was mentioned by the focus group to support awareness internally among 
other university researchers and students. A platform as “the eBay-like thing” for research 
outcomes was suggested by a participant. It could source and provide access to IP derived 
from academic research. In addition, a participant suggested that the technology should also 
facilitate communication for collaboration, e.g. like the collaboration tool Slack 
(www.slack.com) or groups in Facebook (www.facebook.com). The platform seems a 
reasonable idea, when considering industry examples like InnoCentive and others that were 
presented and discussed in Chapter 3.2.2. It makes IP visible to others and supports 
communication for idea exchange and hence advancing the IP, e.g. finding market application 
for it. In online idea competitions ideas that are collaboratively developed and advanced on 
the platform had higher quality than ideas of single participant submission (Blohm & 
Bretschneider, 2010, p. 5). Idea quality was measured in regard of novelty, relevance, 
feasibility and elaboration. The results suggest motivating and giving incentives for 
collaboration for idea submissions (Blohm & Bretschneider, 2010, pp. 7-8). A study on idea 
competition of SAP for student users shows that users candidly communicate with each other 
during competition which in turn resulted in increased amount and quality of generated ideas 
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(Leimeister, Huber, Bretschneider, & Krcmar, 2009, p. 220). For technology implementation 
that supports IP development at university, QUT could add on its website 
http://researchdatafinder.qut.edu.au a button/short link “challenge bank”. This could be the 
digital version of the catapult. It would help to bridge the gap between the D and the I–A. by 
connecting researchers with other entrepreneurial members of the university. After clicking 
on this button, university members should then be able to put their own IP on the website, 
access other researchers’ IP and communicate with each other for elaborating IP with other 
members. This will enable network or team building that develops IP to a more meaningful, 
better and relevant stage in terms of final usability of IP (Bretschneider et al., 2008, p. 505). It 
will allow members to share their skills in order to advance IP to a commercial ready stage. 
The focus group pointed out that the university needs to facilitate engagement with the 
external community, e.g. the user community, industry etc. A participant suggested an 
interface on that for instance the external startup crowd can “meet” to exchange skills and 
knowledge with researchers for developing a better business plan for the IP. This supports the 
idea that researchers should focus on research or the D, while the startup crowd can conduct 
tasks of the I–A. But the participant asked to outsource the I–A outside of the university. At 
first sight it implies engagement of industry that needs to find commercial or market 
application of IP. But at second sight, there might be potential for collaboration of academic 
researchers with external incubators and accelerators. Members of incubators and accelerators 
might be more likely and open to novelty than well-established companies that tend to remain 
in inertia. Online platforms like The Conversation (https://theconversation.com), YouTube 
(https://www.youtube.com/), Twitter (https://twitter.com/), Quora (https://www.quora.com/) 
or engage people for knowledge exchange or allow mix and match of content. For instance 
The Conversation sources and publishes news from researchers and makes it accessible to the 
public. The Conversation makes research outcomes understandable for the broader public by 
explaining the outcomes and their importance in plain English. Quora is a data feed for 
questions and answers. It is an open source platform on that registered members can ask 
questions and seek answers from other members or answer others’ questions. At QUT a feed 
mobile application QAnswers aims to connect QUT members and the industry for 
collaboration. It still needs more traction in order to get implemented. It has kind of a Twitter 
interface allowing for up to 300 characters for questions and answers. The industry gets 
opportunity to ask questions and sources responses from QUT students and researchers. 
QAnswers strives to promote innovative thinking and entrepreneurship among the 
university’s students and promote university’s graduates to industry employers. The idea to 
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engage external community for innovation development supports the framework to some 
extent. It recognized the need to implement open innovation at university and engage different 
personality traits at different stages of the innovation process. However, it suggests to 
outsource the I–A to entrepreneurs outside of the university rather than entrepreneurial 
oriented students and researchers. Similar to the ideas that aim to engage internal community 
of the university, i.e. events or technology based platforms, the IP derived from academic 
research has to becomes visible and accessible to people outside of academia, e.g. on an 
internet platform. The platform would enable external entrepreneurs to gather and form teams 
with the researchers, i.e. the D people, and therefore get access to well researched IP that 
might be better than the entrepreneurs would be able to create on their own, because of a lack 
of the research skills or different personality types. 
Fourth intervention concerns the IP rights of researchers in regards of its externalisation in 
an open innovation system. The externalisation of IP implies its separation from the initial 
researcher. Quirky is an example for developing ideas into products by sharing skills and 
renouncing IP right within a community. A focus group participant stated that new IP law at 
university will favours collaborative product or service development from researchers’ IPs. In 
this regard a “use it or lose it” law was suggested. Meaning that if the researchers do not 
intend to use the IP for further development towards a marketable products or service, they 
should lose it to the broader community that is interested in commercialising the IP. A 
participant indicated IP has to be evaluated and considered for IP registration. Another 
contradicted to the registration because “... honestly a patent, it is not worth the paper it is 
written on.” However, the data analysis revealed that if IP was registered simple licence 
agreements will facilitate commercial application of IP. Further, licence agreements would 
rewards researchers for their effort rather than taking the IP away from them. A participant 
demand not to exclude researchers straight away from further development of their IP to a 
commercial ready product or service. Previously suggested alignment of the research journey 
with an entrepreneurial journey for HDR students allows involving the researcher in the 
development process. 
The presentation and analysis of the focus group data reveal difficulties for commercialising 
IP derived from academic research and that there is no ideal pathway for developing further 
the IP to a commercial ready stage. Rather the university has to consider many different 
pathways. Different options enable to find the best way for the IP and the university members 
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to engage in entrepreneurship. The analysis discusses interventions with potential to change 
the university’s culture and spread an entrepreneurial spirit between its members. 
6 Conclusion 
At the beginning the thesis pointed to a lack of innovations from universities. In Australia 
there is a need to foster inventions from universities to become innovations, as some studies 
suggest interventions for this change (Allison and Eversole 2008, p. 97; Foundation for 
Young Australians 2015, p. 36). This change would allow exploiting the commercial potential 
of research outcomes. Further, it might improve people’s lives and make research outcomes 
accessible to the average citizen. 
Towards a change, this thesis aimed to adapt the concept of open innovation within the 
university’s environment to foster innovation of IP derived from academic research activities. 
Following this goal a theoretical framework was suggested. The framework linked open 
innovation to the D–I–A model for nurturing IP derived from research at university. The 
argument was that in regard of D–I–A different personality types are better in conducting 
different stages of the model, i.e. D, I or A. The open innovation model supports the 
engagement of multiple people in the innovation process. Hence, it was suggested to be a 
suitable approach to further develop IP at and within university. 
Then, relevant literature was presented and discussed. The literature review reveals challenges 
to be overcome for commercialising research outcomes. Further, it presents the studies on 
open innovation as well as the implementations of open innovation in companies for fostering 
innovation. Afterwards approaches that aim to improve innovations from academic research 
outcomes at universities are discussed. It also shows the opportunity of open innovation 
within a university’s context. 
Following the research aim, data was collected from a focus group and Quirky Inc. For 
investigating the opportunity of open innovation in the university’s environment a focus 
group was conducted. Additionally, the business process of Quirky was analysed in order to 
understand how the control flow of a company that is based on open innovation looks like. 
Data analysis determines answers to the four RQs that lead to understand if and how the 
research aim can be met. First, the data from the focus group explained the lack of 
commercial success from research outcomes a QUT. Several types of barriers were identified. 
Second, the business process of Quirky Inc. was analysed by modelling an eEPC that allowed 
the illustration of the company’s control flow of process step by step. The business process 
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exemplifies how a company that is based on the concept of open innovation can crowdsource 
almost the entire innovation process for product development. Then interventions suggest 
approaches to foster the commercialisation of research outcomes at QUT are discussed 
according to data from the focus group. The data analysis resulted in two main groups for 
answering RQ 3. The first group presents interventions that nurture IP derived from academic 
research activities with a better potential for commercialisation. The second group resulted in 
several interventions for a university to foster commercialisation of research outcomes. Last, 
the analysis of the focus group data reveals interventions that adopt open innovation to foster 
commercialisation of research outcomes in the context of university. 
This thesis contributes to the literature of commercialisation of IP derived from academic 
research, open innovation and entrepreneurship at university. It determines barriers at QUT 
that prevent research outcomes to be commercialised. Further, it suggests interventions to 
nurture and foster commercial success of academic research outcomes, and how open 
innovation can be adapted for facilitating commercialisation of research outcomes. 
The thesis has several limitations. The focus group was conducted with QUT’s experts in 
commercialising IP derived from research outcomes. Participants of the focus group are 
considered experts in the commercialisation process of IP because of their expertise or year-
long experience in this regard. Two participants were less experienced but shared their 
‘failure’ story of commercialising their own IP. Opinions and experience of more researchers 
and students who experienced own IP commercialisation, i.e. either they succeed or not in 
doing so, is needed. Those opinions will help to understand the issues of IP commercialisation 
from the inventors’ point of view rather than those from experts who mostly guided and 
consulted others in doing so. Similarly, insights of undergraduate and postgraduate students 
are of interest to understand their issues and requirements towards the university in terms of 
education and entrepreneurship. The study was conducted on QUT. Hence its outcomes are 
limited to this institution. Similar studies at other universities might reveal different results, 
e.g. the suggested theoretical framework might find more support. 
In terms of theoretical implications this study reveals some interesting results. Data analysis 
shows that there is one-size-fits-all model to commercialise IP derived from research 
outcomes. This means that the suggested theoretical framework cannot be the solution for all 
research outcomes to become an innovation. The focus group pointed to the need of many 
different approaches including open innovation interventions. Although QUT bluebox helps 
on technology transfer, not all researchers are self-motivated to become entrepreneurs. The 
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study conducted with the focus group shows the need and opportunity for a catapult that 
could serve academic researchers as a platform to share their IP with others and slingshot it to 
the entrepreneurial crowd at the university. The entrepreneurial crowd should then pick up, 
develop, and bring the IP to the market. The focus group reveals that such an open innovation 
approach within the university could be supported by co-working spaces and clubs where 
researchers and the entrepreneurial crowd can exchange knowledge and work together. 
Further, it also stated the need for digital technology that supports IP externalisation, IP 
exchange, and communication between involved researchers and the entrepreneurs at the 
university. 
Based on the research outcomes future research could determine the potential acceptance of 
suggested interventions amongst researchers and students. It could test the suggested 
framework in terms of practical application and usage at university. Or future research could 
investigate if and if so, why researchers and students would prefer less narrow-minded 
policies? Answers will allow understanding researchers and students motivations about their 
interest in research and its potential commercial application. Hence, they will give or give not 
reasons for a change of university’s policy, e.g. “publish or perish” changing to 
“commercialise or perish.” 
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